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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concetned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

- This supplement to Aeronatitical Engineering— A Special Bibliograpin: (NASA SP-7037)
lists 421 reports, journal articles, and other documents originally announced in March
1973 in Scientific and Technical Aerospace Reports {STAR) or in International Aerospace
Abstracts tIAA ).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also inciudes research
and development in aerodynamics, aeronautics, and ground support equipment for aero-
“nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
IAA Emries and STAR Eutries in that order. The citations, and abstracts when available,
are reproduced exactly as Lhey appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearanccs.

Three indexes— subject, personal author, and contract number— are included.

An annua! cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES {A74-10000 Series)

All publications abstracted m this Section are avardable from the Technical information
Service, Amencan Institute of Aeronautics and Astronautics, Inc.. (AJAA). as follows
Paper copes are available at $5.00 per document up to a maximum of 20 pages. The
charge for each additional page 1s 25 cents. Microfiche ' are avaiable at the rate of
$1.00 per micrafiche for documents identiied by the # symbol following the accession
number. A number of publications, because of their special characteristics, are available
only for reference in the AIAA Technical Information Service Library. Minimum airmail
postage to foreign countnies is $1.00. Please refer to the accession number, e.g.. A74-11072,
when requesting publications.

STAR ENTRIES (N74-10000 Series)

A source from which 3 publication abstracted in this Section is available to the public is
ordinarily given on the last line of the citation, eg. Avail: NTIS. The following are the
mast commonly indicated sources (full addresses of these orgamzations are hsted at the
end of this introduction): '

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced in Issue 21, 1973, “"stacked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $3.00 for a 1-10-25
page report to $11.00 for 576 to 600 pages, plus $2.00 for each additional
100-page increment. Demand print reports (thoqe for which a facsimile reproduction
will be made to fill orders) are priced at $4.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively;
i.e., reports previously announced at a certain ptice continue to be sold at that
price. If “Avail: NTIS” without a price appeared in the citation of a NASA repont
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD" below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from NTIS at a standard pnce of $1.45
{regardless of age} for those documents identified by the # sign following the
accession number (e.g.. N74-100364) and having an NTIS availability shown in the
citation. Standing orders for microfiche of {1) the full collection of NT|S-available
documents announced in STAR with the # symbol, (2) NASA reports only {ident-
ified by an asterisk {*)), (3) NASA-accaessioned non-NASA reports only (for those
who wish to maintain an integrated microfiche file of aerospace documents by the
"N accession number), or (4) any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title leg.
45 cents) over individual requests. Inquiries concerning NTIS Selective Categories

{1} A microfiche is & transparent sheet of fitm. 105 x 148 mm in size. containing as many
as 60 to 98 pages of information reducad to micro images (not to exceed 24:1 reduction).

(1]



Avail:

Avail:

Awvail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Other

in Microfiche should be addressed to the Subscription Unit, National Technical
information Service.

Deposit Accounts and Customers Outside U.S5. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary 5o greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges to the standard or announced prices:
hard (paper) copy. $2.60 each document. microfiche. $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program. NTIS will add 15 cents for each title shipped.
SOD (or GPO). Sold by the Superintendent of Documents. U.S. Government
Printing Office. in hard copy. The price is given following the avaitability line.
(An order received by NTIS for one of these documents will be filled at the SOD
price if hard copy is requestad. NTIS will also fill microfiche requests, at the
standarg $1.45 price. for those documents identified by a #symbol.}

NASA Public Document Rooms. Documents s0 indicated may be examined at

or purchased from the National Aeronautics and Space Administration, Public

Documents Room (Room 126). 00 Independence Ave.. SW.. Washington, D.C.

20546, or public document rooms located at aach of the NASA research centers.

the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propuision

Laboratory.

NASA Scientific and Technical information Office. Documents with this
availability are usually news releases of informational brochures available without
charge in paper copy. ‘

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and s
depositories are described in a booklet, Sc¢ience Information Available from the
Atomic Energy Commission (TID-4550). which may be obtained without charge
from the USAEC Technical information Center.

Univ. Microfilms. Documents 50 indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as aerographic
copy (HC) at $10.00 each and microfilm at $4.00 each, regardiess of the length
of the manuscript. Handling and shipping charges are additional. All requasts
should cite the author and the Order Number as they appear in the citation.

HMSO. Publicatons of Her Majesty’s Stationery Office are sold in the U.S. by

Pendragon House. inc., (PHI), Redwood City. California. The U.S. price (including a
service charge) is given, Of a CONVersion table may be obtained from PHI.

BLL (formerly NLL}: British Library Lending Division, Boston Spa, Waetherby, York-
shire, England. Photocopies available from this organization at the price shown
{If none is given, inquiry should be addressed to BLL).

ZLDI. Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich. Federal Repubhc of Germany. at the price shown in deutschmarks (DM).
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
to the availability of these documents should be addressed 10 the organization
shown in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the
standard price of $.50 each, postage free.

availabilities; If the publication is available from a source other than the above,
the publishar and his address will be displayed entirely on the availability line or in
combination with the corporate author line.



GENERAL AVAILABILITY

All publicaticns abstracted in this bibl iography are avaifable to the public through the sources
as indicated in the STAR Entries and /A4 Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior 1o ordering any publication
nasmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover,

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the Mational Technical Information Service
(NTIS}. The annual subscription rate for the monthly supplements, excluding the annual

cumulative index, is $18.00. Ail questions relating to subscriptions should be referred to the
NTIS,

Vi



ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave.

New York, N.Y. 10017

British Library Lending Division,
Boston Spa. Wetherby, Yorkshire,
England

Commissioner of Patents
U.S. Patent Office
Washington, D.C. 20231

Enginearing Sciences Data Unit Ltd.
251-259 Regent Street
London W1R 7AD, England

ESRO/ELDO Space Documentation Service
European Space Research Organization
114, av. Charles de Gaulle
92-Neuilly-sur-Seine, France

Her Majesty’s Stationery Office
P.0. Box 569.5E.1
London, England

NASA Scientific and Technical Information
Facility

P.0.Box 33

College Park, Maryland 20740

National Aeronautics and Space
Administration

Scientific and Technical information
Office (KSI)

Washington, D.C. 20646

vii

Nationa! Technical Information Service
Springfield. Virgima 22151

Pendragon House, Inc.
899 Broadway Avenue
Redwood City, California 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20402

University Microfilms, inc.
A Xerox Company

300 Nerth Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Inc.
Tylers Green
London, England

U.S. Atomic Energy Commission
Technical Information Center
P.O. Box 62

Oak Ridge. Tennessee 37830

Zentralstelle {Gr Luftfahrtdoku-
mentation und-Information

8 Munchen 86

Postfach 880

Federal Republic of Germany
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED AVAILABLE ON
DOCUMENT —i‘ MICROFICHE

ACCESSION NUMBER—a N74.10038%§ Linguistic Systems. Inc., Cambridgs, Mass, ——————— CORPORATE
STUDY OF HEAVING MOTION IN AIR CUSHION VEMI- SOUNCE

CLES
TITLE _—.I—. G. VandeSteen Washington NASA Nov,_1973 121 p rafs
Transl. into ENGLISH from ~Etude du Mouveament de Pilonnement FUBLICATION

des Vehicules a Coussin d'Air”  Brussels, NT 33, 1873 97 p DATE
r—== [Cantract NASw-2482)
AUTHOR {NASA-TT-F-15106) Avail: NTIS“HC $828 CSCL 01C AVAILABILITY
The behavior of three types of ground effect machines SOURCE
experiencing osci'l::_at:'on.?_hi: varti‘gal tr::zl:ti:’n :umi;h no T;ch; f;o:.l;
of vaw wag studied. The configurations of the ground effact P
g:'g:::: machines are dascribed. It is shown‘ that the_ two important “;.'E'
movements in the problem ara heaving and pitching, as yaw
has virtually no effact of the performance of the vehicle. Preliminary
REPORT tests showed that for all three types of vehicles, tha transient
NUMBER state is in general an oscillating one, similar to a damped
sinusoid. Author
TYPICAL CITATION AND ABSTRACT FROM JAA
NASA SPONSORED AVAILABLE ON
DOCUMENT l l HICHOFIC?!E
ACCESSION —————»=AT74-10798 * ¥ Effact of anisotropic turbulence o aero- -—  TITLE
NUMBER dynamic noite. M, Goldstein and B. Rosenbaum (NASA, Lewis et
‘ I Research Center, Cleveland, Ohio). Acoustical Society of AMerics, e,
AUTHORS Journal, vol. 54, Sept. 1973, p. 630-845. 23 refs. AUTHORS'
A model based on Lighthill’s theary for predicting serodynamic AFFILIATION
noise from a turbulent shear flow is developed. This model is a
generalization of the one developed by Ribner. It does not require TITLE OF
that the turbulent correlations factor into space and time-dependent ——— PERIODICAL
parts. It replaces his assumption of isotropi¢ turbulence by the more
realistic one of axisymmetric turbulence. In the course of the PUBLICATION
analysis, a hierarchy of equations is devaloped wherein each DATE

succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications of the modsl for jet noise are discussed. It is shown that
for the particular turbulence data considerad anisotropy causes the
high-frequency self-noise ta be beamed downstream. ) {Author)
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Titanium science and technology: Proceedings of the Second
tnternational Conference, Cambridge, Mass., May 2.5,1972. Volume
1.. New York, Plenumn Press, 1973, p. 4652
Three particular areas were chosen for evaluation, viz., the
sheet/stringer/frame struciure in the keel area, the upper fuselage,
) and-a window panel area. The usual attention was given to fatigue
' |AA ENT R' Es strength, critical crack length, and residual strength. Fusion welding
. . - was used whenever practicable, i.e. for skin to stringer joints and
panel butt welds, with a little slectrical resistance spot welding for
the frame to fuselage skin attachment, The weight savings possible
A74-16384 Racent developments in sonic-hoom simula- with titanium design as compared with an aluminum strucfure
tion using shock ‘tubes. J. J. Gottlieb and |, 1. Glass (Toronto, amounted to 23.6% overall on the complete fuselage section.
University, Toronto, Canada). In: Recent develapmehts in shock Chemical milling, through welding under tensiop,_ welding_ on the
tube research; Proceedings of the Ninth International Symposium, tension draw welding machine, and vacuum hot sizing are discussed.

Stanford, Calif., July 16-19, 1873. : - $tanford, FR.L
Calif., Stanford University Press, 1973, p. 113-129. 19 refs. Research
supported by the Canadian Transport Development Agency and
National Research Council of Canada; Grant No. AF-AFOSRA- A74-16446 The use of ultra high strength titanium alloys
722274, in a VISTOL military aircraft application - The H. S. A Harrier, H. J.
Gasdynamic and acoustic analyses were performed in order to Sayer {Hawker Siddeley Awviation, Ltd., Kingston-upon—Thames,
provide greater insight into the operation of sonic-boom simulators England). In: Titanium science and technology; Proceedings of the
utilizing shock-tube drivers. Three basic shock tubes were considered; Second International Conference, Cambridge, Mass., May 2-5, 1972
each had a pyramidal driver joined at the diaphragm station to a Volume 1. " New Yark, Plenum Press, 1973, p.
pyramidal channel of the same divergence angle (pyramidal shock £3.56. Research sponsored by the Ministry of Defence.
wbel, or of a different angle, of joined to a constant-area channel. . .
Classical acoustic theory was applied to obtain new analytical
so}utiuns to describe the wave motion in such facilities, in agreement ATA-16447 B-1 cost/weight trade methodology. R. E.
with expenmental data. n addition, & detailed study of the nonlinear Edmonson and W. A. Reinsch {Narth American Rockwell Corp., Los
generatlon and propagation features of th»e N-wave was made for the Anggles, Calif.). In: Titanitim science and technology; Proceedings of
important and practical case of the pyramidal shock tube. {Author} the Second Intematiomal Conference, Cambridge, Mass., May 2-5,
' 1872, Volume 1. - New York, Plenum Press, 1973,
p. 57-88.
A74-16385 Experimental investigation of sonic boom A development is described which provides the capability for
propagation through variable flow fields. W. L. Harris, 5. {MIT, detailed subsystem selections based on cost/weight to a degree of
Cambridge, Mass.}. In: Recent developments in shock tube research; credibility not previously obtainable. The process is based on the
Proceedings of the Ninth_ International Symposium, Stanford, Calif., comparison of the weight differentials of competitive subsystem
July 16-18, 1973, Stanford, Calif., Stanford slements, canverting these differentials to dollar value, and then
University Press, 1973, p. 130-143. 15 refs. Rasearch supported by evaluating these dollar values along with the detall acquisition cost
the Massachusetts Institute of Technology; NSF Grant No. GK-5772. estimate of the candidate design. This cost/weight trade study
The effects of tharmodynamic pradients and flow curvature on methodology has provided early visibility for potential cost and risk
the propagation of sani¢ boom signatures have been investigated problems, and is considered a strang management tool for design
experimentally. The gradients and flow curvature have been gene- decisions. In general, the structural components using titanium are
rated by inserting a series of oovable deflection steps in the test required to be cost/weight effective, and to axhibit high fatigue life,
section of a supersonic wind tunnel. The centered expansion which is good fracture toughness, and be relatively damage-tolerant, Anrealed
produced as the supersonic flow expands over the deflection steps BAI-4V was selected for these applications. F.R.L
agrees to within 2% of theary. Sonic boom pressure signatures are T
generated by a serles of bodies of reyolution with varying degrees of AT74-16448 Design and development support for critical
nose biuntness placed within and ahead of the centered expansion helicopter applications in Ti-6ALAV alloy. P. R. Wedden (Westiand
fan. Depending upon the intensity of the gradients and position of Helicopters, Ltd., Yeovil, Somerset, England) and F. Liard {Société
the sonic boom source, the sonic boom may or may not decrease in Nationale Industrielie Aérospatiale, Marignane, France). In Titanium
width as it propagates through the nonuniform flow region. Trends science and technology; Proceedings of the Second international
in peak-to-peak overpressure and maximum overpressure have been Canference, Cambridge, Mass., May 2-5, 1972. Volume 1.
noted with the gradients tending to enhance or at least to maintain tew York, Plenum Press, 1973, p. 59-80. 5 refs. N
the level of these quantities as the sonic boom propagates through The Lynx multiservice helicopter embodies a semirigid rotor-
the nonuniform flow region. {Author) head and an electron beam welded transmission drive shaft in
~ ’ Ti-6Al-4V alloy. This alloy was chosen an the hasis of some degree of.
A74-16445 Manufactuting exercise involved in the re- ptevious design experience, weldability, a large background of
design of the Hawker Siddaley Trident ftri-jet/ fuselage. J. Fielding . semifinished product know-how, multinational alloy production, and
{Hawker Siddeley Aviation, Lid., Woodford, Ches., rE_t]g'Iand]._ln: a general lack of manutacturing problems. An attempt is made to
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A74-16449

show the rofe and activity of a binational, interdisciplinary approach
culminating in the utilization of 570 kg of titanium alloy forging and
bar stock, which represent 5 percent all-up weight of the develop-
emnt aircraft. Basic design requirements, basic material and process
evaluation, electran beam welding, surface processing, grinding, pin
fretting, and section size and migrostructure are discussed. F.R.L.

A74-16449 Flat rolfed beta titanium allays for airframe
application. G. A, Lenning and W, H. Heil (Titanium Metals
Corporation of America, Toronto, Ohig). In: Titanium science and
technology; Praceedings of the Second International Conference,
Cambridge, Mass., May 2.5, 1972. Volume 1.

New York, Plenum Press, p, 81-89.

The beta alloy Ti-BMo-Ti-8V-2Fe-3Al was selected for full-scale
evaluation as continuous strip after examination of many com-
positions at the laboratory and development stages, and confirming
that i1 could be meited by the conventional consumable electrade
vacuum arc process. Processing details and mechanical properties of a
production size heat processed by continuous strip methods are
given. The alloy shows praducibility and property characteristics that
make it ideaily suited for airframe applications such as honeycomb
core and face sheets, welded tube and ducting, firewalls, butkheads,
stringers, skins, and miscellaneous formed patts. On a strength to
density basis it will match or exceed the more popular Ti-GAl-4Y
alloy and at a lower unit cost. F.R.L.

AT74-16450 Applications of the high strength alloy Ti-4Ai-
4Mo-28n-0.58i in European aircraft projects. R, M. Duncan and R, T.
J. Hubbard {Imperial Metal Industries /Kynoch/, Ltd., Birmingham,
England). In: Titanium science and technology; Proceedings of the
Second tnternational Conference, Cambridge, Mass., May 2.5, 1972,

Volume 1. New York, Plenum Press, 1973, p.
91-103.
A74-16451 Titanium - The bridge to composites, L. R,

Sanders, R. 8. Baxter, and R, d. Juergens {McDonnell Aircraft Co.,
St. Louis, Mo.}. tn: Titanium science and technology: Proceedings of
the Second International Confarence, Cambridge, Mass,, May 2.5,
1972, Volume 1. New York, Plenum Press, 1973,
p. 106-117.

The continuing demand for higher performance and lighter
weight aircraft structure has led to the development of new
lightweight composite materials Possessing great strength, Sufficient
confidence has been developed in high strength resin matrix
composites such ag boron/epoxy to permit their use in primary
aircraft load carrying structure. Weight studies have shown that a
very significant 20% weight reduction can be achisved through the
use of composites in empennage control surfaces. This is an
application that has been made Possible primarily because aof the
compatibility of these composites with titanium, which is unigue in
its ability to be efficiently coupled with composite materials, It is
titanium that permits the composite to ba effectively joined to the
conventional metal airframe. Full-scate composite empennage hard-
ware is currently in production, and this advancement has been
achieved by employing titanium as an integral part of the COMposite
design. F.R.L.

A74-16476 Failure experience with and failure antici-
pation in titanium components, B. Cohen, H. M, Burte, and D. M.
Forney, Jr. {USAF, Materials Laboratory, Wright-Patterson AFB,
Ohio}, In: Titanium science and technology: Proceedings of the
Second International Conference, Cambridge, Mass., May 2-5, 1972,
Volume 1. New York, Plenum Press, 1873, p.
679-692,

A variety of service failures in titanium components is described,
and some of the factors involved in these failures are discussed. The
reviewed case varieties in¢lude fretting-, titanium-ignition, and

116

fatigue-induced failures, as well as a case of silver-induced cracking.
The possibilities of failure anticipation in titanium components are
also considered. M.VE.

A74.16477 Effects of Ti-6Al-4V alloy metallurgical struc-
tures on ultrasonic response characteristics. F, R, Billman and F. F.
Rudolph {Alcoa Technical Center, Pittsburgh, Pa.). In: Titanjum
science and technology; Proceedings of the Second International
Conference, Cambridge, Mass., May 25, 1972, Volume 1.

New York, Plenum Press, 1973, p. 693-705.

AT74-16479 Ultrasonic inspection of titaniem airframe
components. K. L. Kremer, R. J. Lord, and R. J. Roshrs (McDaornelt
Aireraft Co., 5t. Louis, Mo.). In: Titanium science and technology:
Proceedings of the Second International Conference, Cambridge,
Mass., May 2-5, 1972, Volume 1. New York,
Ptenum Press, 1973, p. 717-731.

Review of ultrasonic defect-detection techniques wused for
ensuring the internal integrity of titanium aircraft components.
Following a discussion of defect origins and varieties, and considera-
tion of the prerequisites to ultrasonic inspection effectiveness, the
establishment of acceptance criteria and the implementation of
ultrasonic inspection procedures are treated. General ultrasonic
considerations include sound transmission characteristics, surface
curvature compensation, and near-surface resolution. Special atten-
tien is given to the particular inspection requirements of forging
staock, die forgings and preforms, plates, and bars, Ultrasonic
inspection changes caused by fracture mechanics are also axamined,

M.V.E.

A74-16480 Non-destructive inspection of titanium jet
engine disks. F. J, Vicki (United Aircraft Materials Engineering and
Research Laboratory, Middletown, Conn.}. In: Titanium science and
technalogy; Proceedings of the Second Internationa! Conference,
Cambridge, Mass., May 2-5, 1972, Volume 1.

New York, Plenum Press, 1973, p. 733-741,

Discussion of the material defects encountered and the non-
destructive inspection techniques employed with the Ti-BAI-4Y alloy
used in the production of jet engine compressor disks. The defect
categories considered include: (1} interstitial segregation, (2) chemi-
cal segragation, {3} high-density inclusions, and (4} clean porosity.
Reviewed inspection methods include radiography, surface inspec-
tion, ultrasonic technigues, and the blue etch anodize method,

M.V.E,

A74-16482 Naondestructive detection of hydrittes and
alpha-case in titanium salloys. D. J. Hagemaier {Dougias Aircraft Co.,
Long Beach, Calif.}. In: Titanium science and technology; Proceed-
ings of the Second Intarnational Conference, Cambridge, Mass., May
2-5, 1872, Volume 1. New York, Plenum Press,
1973, p. 755-765.

Search for practical nonrdestructive tests to reliably measure
refoctable levels of hydrogen and atpha-case in titanium alloys before
parts ur materials are manufactured or placed in service, A perfarmed
experimental evaluation of ultrasonic-attenuation, eddy-current, and
thermoelectric tests is reviewed, and the results are discussed in terms
of the capabilities and limitatians of each test variety. M.V.E.

A74-16513 High cycle fatigue properties of titanium in
aircraft application. W. ). Crichlow {USAF, Aeronautical Systems
Div,, Wright-Pattersan AFB, Ohio) and T. Lunde {Lockheed-
California Co., Burbank, Calif.). In: Titanium science and tech-
nology: Proceedings of the Second International Conference, Cam-
bridge, Mass., May 2.5 1972. Volume 2 New
York, Plenum Press, 1973, p. 1257-1270, 13 refs.

The high-cycle spectrum fatigue properties of a number of alloys
and product farms of titanium are discussed primarily from the
viewpoint of aircraft usage. Constant load amplitude S-N type data



and the more realistic variable load amplitude spectra type data are
reviewed. It is shown that titanium responds to variable load
amplitude fatigue spectra in a manner similar to aluminum and steel,
requiring very careful consideration of realistic spectrum type fatigue
tests and special care in modifications of real spectra for laboratory
1est economics. I titanium 35 to remain competitive in the future,
major improvement in high-cycle fatigue properties and reduction of
scatter must be achieved by more stringent control of alb steps of
production, processing, and finishing, including tighter contrals on
heat-treatments, on grain size, oxygen, and other interstitial trace
elements to which fatigue crackling is sensitive. T.M.

A74-16554 Development of cold headable titanium alloys
for the ‘Concorde’ supetsonic jet. E. Alhéritigre, C. Drapier (Tré-
fimétaux GP, Argenteuil, Val-d'Oise, France), R. Molinier, and R.
Syre (Tréfimétaux GP; Titanium GP, S.A., Argenteuil, Val-d'Oise,
France). In: Titanium science and technology; Proceedings of the
Second International Conference, Cambridge, Mass,, May 2-5, 1872,
Volume 3. Mew Yorlk, Plenum Press, 1973, p.
1929-1943.

Three of seven titanium alloys studied meet the requirements
for fabrication of cold headable rivets for the supersonic Concorde
Jet, The three alloys include Ti-2.5 Cu X {low oxygen grade}, Ti-1
Al-15 V {low oxygen grade), and Ti-X {Ti with controlled oxygen
content around 0.13 percent}. Careful analysis of the results has
shown that in the range of compositions studied the strengthening
effect of oxygen of forty times that of vanadium and aluminum and
sinty times that of copper and iron., However, the decrease in
strength resulting from an increase of temperature (20 to 120 C) is
somewhat more important with the oxygen strengthened grade. Due
o this slight disadvantage and, above all, to the need for precise
contrel of oxygen content, the Ti-X grade has been finally adopted.

T.M.

A74-16959 Deep hardenable titanium alloys for large
airframe elements. E. Bohanek (Titanium Metals Corporation of
America, Toronto, Ohio). In: Titanium science and technolagy;
Proceedings of the Second International Canference, Cambridge,
Mass.,, May 2.5, 1972. Volume 3. New York,
Plenum Press, 1973, p. 1993-2008.

The developmant of improved titanium-base allays for heavy
sections is reviewed from the earliest commercial metastable beta
alloy Ti-13V-11Cr-3Al to the latest innovations. The latest commer-
cial metastable alloy Ti-8Mo-8V-2Fe-3A| exhibits impraved fracture
toughness, more abbreviated and predictable aging cycies, but also
poorer transverse tensile ductility. Practical means are suggested for
improving transverse ductility. The near beta alloy Ti-10V-2Fe-3Al is
shown to exhibit good heat response in heavy sections with improved
tensile ductility even without achieving the desired microstructural
grain refinement. Noted improvements over earlier developments ate
the markedly improved machinability, the decrease in density, and

increase in density, and increase in tensile modulus for Ti-
10V-2Fe-3Al M.V.E.
A74-16579 Dynamic creep of titanium alloy with 1.5 wt

% Mn and 3% Al in highwelocity air streams. 1. N. Bogachav, U. G.
Veksler, and V. G. Sorokin (Uralskii Politekhnicheskii Institut,
Sverdlovsk, USSR}, In: Titanium science and technology; Proceed-
ings of the Second International Conference, Cambridge, Mass., May
2-5, 1972, Volume 4. New York, Plenum Press,
1973, p. 2269-2278, 7 refs,

The transient creep of the Ti-3A)-1,6Mn alloy in a high-velocity
air stream differs greatly from that in static air. The time before
faiture is 10 to 30 times shorter in the streamn, plasticity being 2-3
times lower. Creep resistance in a rapid air stream will decrease
considerably with increasing test temperature, angle of attack, and
flow velocity, This is connected with changes in properties, compaosi-
tion, and structure of the material surface layers due to corrosion
and erosion:effects of the air stream, The nucleation of pittings,
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particularly at grain boundaries, contributes to accelerated weaken-
ing and failure of the alloy. T.M,

A74-16592 Fretting resistant coatings for titanium alloys.
D. J. Padberg (McDonnell Aircraft Co., 5t. Lowis, Mo.}. In: Titanium
science and technology; Proceedings of the Second International
Conference, Cambridge, Mass., May 2-5, 1972, Volume 4.

New York, Plenum Press, 1973, p. 24752486,
Contract No. £33615-70-C-1638.

I nvestigation of the safe use of fretting-resistant coatings for the
prevention of fretting-induced fatigue failures in aircraft components
made of titanium alloys. The specific study goals explored and
results presented pertain to: (1) the determination of fretting
conditions prerequisite to fatigue life shortening in a titanium
airframe joint; (2) evaluation and selection of potential fretting
resistant coatings that would not impair the properties of the basis
metal; and (3} test of promising fretting-resistant coatings on
experimental test elements using the critical fretting conditions
determined under {1). M.V_E.

A74.16600 * Hot-salt stress-corrosion of titanium alloys as
related to turbine engine operation. H. R, Gray (NASA, Lewis
Research Center, Cleveland, Ohio). In: Titanium science and tach-
nology; Proceedings of the Second international Conference,
Cambridge, Mass., May 2-5, 1972, Volume 4.

New York, Plenum Press, 1973, p. 2627-2638. 15 refs.

A74.16696 Evaluation of methods for reducing fretting
fatigue damage in 2024-T3 aluminum lap joints. J. P. Sandifer
{Lockheed-California Co., Burbank, Calif.}. Wear, vol. 26, Dec. 1973,
p. 405-412. 7 refs.

Fatigue strength of aluminum lap joints subjected to fretting can
vary widely, depending on the type of treatments applied to the
-faying surfaces, Many materials normally selected for their lubricity
or good wear properties cannot be used in a bolted joint because of
their interference with the load transfer requirements of the joint.
Thus the best methods found in this evaluation in order of their
effectiveness were bonded and shot-peened, bonded alone, shot-
peened alone, and bonded steel wear pads. These technigues
increased the fatigue strength at 10,000,000 cycles of an untreated
joint fram 12 ksi to a maximum of 23 ksi. (Author)

A7416727 Dn the problem of rain erosion on a moving
body flying at supersonic speed {Uber das Problem der Regenerosion
bei einem mit {berschallgeschwindigkeit bewegten Flugkdrper), W,
Kérner {Deutsche Forschungs- und Versuchsanstalt fir Luft und
Raumfahrt, Institut fir angewandte Mathematik und Mechanik,
Freiburg im Breisgau, West Germany). Actz Mechanica, vol. 18, no.
1-2, 1973, p. 103-115. 6 refs. In German.

When a body flying at supersonic speed approaches a liquid
droplet, before impinging at the stagnation peint the latter is
exposed to the flow field in front of the body. The aerodynamic
forces acting on the droplet reduce its impact velocity and also
change its shape. Based on a suitable model, formulas for the rate of
erosion at the stagnation point during the impact are derived in terms
of dimensionless quantities describing the flight conditions. (Author)

A74-16755 # A 300 B static and fatigue tests. F. W. Vann
{Hawker Siddeley Aviation, Ltd., Kingston-upon-Thames, Surrey,
Engiand). Aircraft Engineering, vol. 45, Dec. 1873, p. 6-8, 10.

The required, testing is broken down into the three main
categories of static strength testing, fatigue testing, and fail safe and
residual strength testing. The loads to-be applied to the specimen 1o
simulate an actual flight case consist of fuselage inertia and
aerodynamic, wing aerodynamic and inertia, tailplane serodynamic
and inertia, and fuselage pressurization loads, and miscallaneous
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loads including inertia loads on the engines, and aesrodynamic loads
on the engines and their supporting pylons, etc. The sequence of
testing of the static speciment is described in detait. F.R.L.

AT74-16756 # Lasars - Ranger and marked target seeker. S.
D. Lazenby {Ferranti, Ltd., Hollinwood, Lancs., England). Aircraft
Engineering, vol, 45, Dec. 1973, p. 11,

The laser ranger and marked target seeker is essentially an air to
ground device designed to augment the current generation of aircraft
inertial navigation and attack systerms. The laser provides instanta-
neous and extremely accurate range, which is one of the maost
important parameters to be established prior to a successful weapon
strike. The laser ranger and marked target seeker normally comprises
WO units: the stabilized main unit, contained in a prassurized
canister, and an electronics unit which is made up of power supplies
and circuit cards. F.R.L.

A74.16758 # Models in the design of fuel systems. W. J. Rix
{Hawker Siddeley Aviation, Ltd., Kingston-upon-Thames, Surrey,
England). Aircraft Engineering, vol. 45, Dec. 1973, p. 14-17.

The use of scale fuel system models is discussed, a procedure
used by Hawker Siddeley coupled with a small amount of rig testing,
The construction of the models is described and some of the
techniques evolved for solving specific fuel system problems are
outlined. The problems of designing an aircraft fuel system break
down into two basic categories. One is the probterm of predicting and
controlling the behavior of the fuel in the system pipework; the
other is the problem of predicting and £ontroliing the behavior of the
fuel within the tanks. Tank venting, the positioning of refuel cut-off
sensors, contents gauging, and the determination of unusable fus!
conditions are discussed. Particulars of the Trident 3 and A300B
Airbus fuel systems are given, F.R.L.

AT74-16760 # Titanium flamecutting reduces airfreme costs.
H. M. Gallagher (British Oxygen Co., Ltd.,, London, England).
Ajrcraft Engineering, vo!. 45, Dec. 1973, p. 20, 21,

Oxygas flamecutting is based on the fact that when mild steel
and titanium is raised to a temperature of about 800 C, it burns
readily in the presence of oxygen. Oxy-fuel gas heating flamas from
the cutting nozzle maintain the combustion temperature while
oxygen fed from the same nozzle maintains combustion and blows
away the combustion products. Rate of cutting depends on the type
and thickness of the material being cut, on fuel gas and pressure
used, The height of the bumer above the plate and other factors are
also important, but given correct setting, perfectly smooth cuts can
be produced in material up to 10 in, thick as routine, and mare than
30 in. thick by skilled operators. F.R.L.

AT74-16793 YF-16 stresses advanced technology. E. J.
Bulban. Aviation Week and Space Technology, vol. 100, Jan. 7,
1974, p. 40-44, 47, 48

The philosophy underlying the design and development of
General Dynamics’ YF-16 highly maneuverable light-weight ‘dog-
fighter’ airplane that could complement the USAF/McDonnell
Douglas F-16 Eagle and provide USAF with the numbers and tactical
flexibility needed to counter large fighter forces. The approach
adopted was that goals of low cost and high degree of combat
maneuverability would be achieved by building the smallest lightest
airplane possible, and integrating advanced techndlogy that promised
low risk. Aerodynamic technologies include a variable-camber wing,
vortex lift, refaxed static stability component of a control-configured
vehicle with fly-by-wire control system, wing-body blending, and
underbelly engine inlet system. V.P.

A74-16822 4 Buckling loads and minimum waight of com-
pressad curved ribbed aluminum slloy panels {Carichi di cedimento &
peso minimo di pannelli curvi nervati compressi in leghe di
attuminio). G. Gabrielli and A. Ravetti. Torino, Accademie dalle
Sclenze, Classe di Scianze Fisiche, Matematiche & Naturali, Attl, vol,
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107, July:Oct. 1973, p. 499513, 37 refs. In Italian. Research
supported by the Consiglio Nazionale delle Ricerche,

Results of a study concerning the determination of the
compressive strength of curved aluminum alloy panels stiffened with
riveted ribs. These results, together with others obtained from the
specialized literature, were processed and are represented in a unified
form in order to facilitate a comparative study and to derive an
envelope curve of the maximum buckling stress a3 a function of the
strugtural load index, thus making it possible to choose, during the
design stage the solution most suited to the weight effects. It is
shown that the ratio between the weights of two panels which are
made of the same material, have the same dimensions, and yield
under the same load is given by the reciprocal of the respective
buckling stresses for each value of the structural load index, Thus it
is possible in the preliminary design of an aircraft to evaluate the
minimum weight of the structures with a good approximation,

A.B.K.

A74-16898 Noise burden factor - New way of rating
airport noise. E. J. Richards and J. 8. Ollerhead [Loughbcrough
University of Technology, Loughbarough, Leics., England). Seund
and Vibration, val. 7, Dec. 1973, p. 31-33. 5 rafs.
it is shown that the retative benefits and disadvantages which an
airport offers to its neighboring community can be evaluated with
the aid of a criterion termed the noise burden factor. This measure
represents the days of serious noise nuisance to one house dweller for
each passenger or freight unit arriving at or feaving the airport. The
noise burden factor is shown to provide a convenient means for
camparing noise problems at different airports and for monitoring
the effectiveness of noise control measures over a period of time,
T.M,

A74-16951 * Relaxation method: for transonic flow about
wing-cylinder combinations and lifting swept wings. F. R. Bailey
(NASA, Ames Research Center, Moffett Field, Calif.] and W, F.
Ballhaus (WS, Army, Air Mobility Research and Development
Laboratory, Moffett Field, Calif.). In: International Conference on
Numerical Methods in Fluid Mechanics, 3rd, Paris, France, July 37,
1872, Proceedings. Volume 2. Berlin and New
York, Springer-Verlag, 1973, p. 2-8. 6 refs.

The mixed elliptic-hyperbaolic relaxation method for obtaining
steady-state solutions to two-dimensional transonic potentiat equa
tions is extended to the transonic smail disturbance equation in three
dimensions. In particular, transonic flow is considered hoth about
nonlifting wing-cylinder combinations and over thin lifting wings
with sweep and taper. The treatment is restricted to freestream Mach
numbers lass than one and to wings with subsonic trailing edges.

M.V.E.

A74-16963 A direct method for computing the steady
flow at Mach numbar one past a given wing airfoil, 0. Euvrard and G.
Tournemine {Rennes, Université, Rennes, France}. In: International
Cor}ference an Numerical Methods in Fluig Mechanics, 3rd, Paris,
France, July 3-7, 1972, Proceedings. Volume 2.

Berlin and New York, Springer-Verlag, 1973, p. 146-152. 8 refs.
Research supported by the Direction des Recharches et Moyens
d'Essais,

The structure of a steady inviscid fluid flow past a convex airfoil
at M 1 is described as one containing a purely subsonic region that
extends from infinity upstream down tg the sonic lings, a region
containing two harrow supersonic strips bounded upstream by the
sonic lines, a region consisting of two supersonic flow fields whose
downstreamn boundaries are formed by shock waves at the trailing
edge, and a region with a complax structure behing the shock waves.
A procedure is proposed for calculating the velocity distribution In
this flow, V.Z.

A74-16060 * Caleulation of separsted flows at subsonic and
transonic speeds. J. M. Klineberg and J. L. Steger {NASA, Ames
Research Center, Moffett Fieid, Calif.). In: tnternational Conference



on Numerical Methods in Fluid Mechanics, 3rd, Paris, France, July
37, 1972, Proceedings. Volume 2. Berlin and
New York, Springer-Verlag, 1973, p. 161-168.7 refs.

A houndary-layer integral approach is combined with a finite-
difference relaxation method to calculate viscous interactions he-
tween separated flows st subsonic and transonic velocities. Results
are obtained for separated laminar flows on circular-are airfoils at
zero angle of attack and are compared with data of Collins {1972).
Inviscid and viscous flows are covered. V.Z.

A74-16968 Development of a maethod of discretized-
distribution singularities for the study of compressible and incom-

pressible flows (Developemant de la méthode des singulatites &

répartition discrétisée pour I"atude des ecoulaments incompressibles
et compressibles). T.-8. Luu and G. Coulmy {CNRS, Laboratoire
d'Informatique pour la Mécanique et les Sciences de I'Ingénieur,
Chatillon-sous-Bagneux, Hauts-de-Seine, France}. In: International
Conference on MNumerical Methods in Fluid Mechanics, 3rd, Paris,
France, July 3-7, 1972, Proceedings. Volume 2.

Bertin and New York, Springer-Verlag, 1973, p. 184-190, 13 refs_ In
French,

A74-18970 * A relaxation method for calculating transonic
flows with detached bow shocks. E. M. Murman {NASA, Ames
Research Cander, Moffett Field, Calif). In: International Conference
on Numericat Methods in Fluid Mechanics, 3rd, Paris, France, July
3.7, 1972, Proceedings. Violume 2. Berlin and
New York, Springer-Verlag, 1973, p. 201-206. 9 refs,

The use of Murman and Krupp’s {(1971) method for calculating
steady, inviscid, transonic flows with imbedded shock waves is
discussed in application to two-dimensional problems for transonic
flows past sharp and moderately blunt nosed aeometries. A refaxa-
tion algorithm is used to solve the equations. M.V.E.

A74-16979 # Reduction of vibration and noise generated by
planetary ring gears in helicopter aircraft transmissions, T. Chiang
and R. H. Badgley {Mechanical Technology, Inc., Latham, N.Y.).
{American Society of Mechanical Engineers, Machanisms Conference
and International Sympasium 0N Gearing Tranismissions, San
Francisco, Calif, Oct 8-12, 1972, Paper 73-PTG-11.) ASME,
Transactions, Series 8 - Journal of Engineering for industry, vol. a5,
Nov. 1973, p. 1149-1158. 8 refs. Army-supported research.
Narrow-band studies of the noise generated by rotor-drive gear
boxes indicate the presence of a number of very high narrow noise
peaks located at gearbox mesh frequencies or their multiples.
Exceptions are sideband noise components, located so near the main
signal component as to be indistinguishable except for very narrow
tand reduction. An approach to the treatment of this type of noise is
described which is based on systematic studies of the flow of
high-frequency vibration energy in the drive train, aimed at deter-
mining the mechanism by which gear meshes generate vibrations, and
examining the vibration response of the gearbox components
supparting the gears. Calculations for two representative rotor-drive
gearboxes are performed, and the possibility of naise reduction by
modification of ring-gear casing design is studied. V.P.

A74-17007 Refrigerated containerized transport  for
«Jumbo’ jets. L. Tyree, Jr. {Liquid Carbonic Corp., Chicaga, 1IL). In:
Progress in refrigeration science and technology. Volume 4.

Westport, Conn,, AVt Publishing Ce., Inc., 1973, p.
§15.525; Discussion, p. 525. 6 refs.

The technolopy and economics of refrigarated containerized
gitfreight transportation by wide-bodied, double-decked ‘Jumba’ jets
gre raviewed. In addition to the all-freight versions, the so-called
passenger versions of these jets are trus combination passenger-carge
asircraft, each with lower hold cargo capacities up to 40,000 lbs,
ideally suited for shipments of perishables in self-cantained refriger-
gtad containers. Once these containers are loaded with freight and
charged with dry-ice refrigerant, they requira no further service or
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special handling throughout the in-transit time, It is expected that
these new transportation techniques will have a substantial effect
upon current freight traffic practices by creating new teatfic patterns
and new markets. M.V.E.

ATA-17012 # Lifting-surface theory for an oscillating T-tail.
K. lsogai {National Aerospace Laboratory, Tokyo, Japan}. AlAA
Journal, val. 12, Jan. 1874, p. 28-37. 17 refs.

A liftingsurface theory for predicting aerodynamic forces on an
oscillating T-tail is presented with special reference to the effects of
tailpiane dihedral and tailplane incidence. The analysis is confined to
the incompressible flow case. By introducing a new coordinate
system oscillating coincidentally with the in-plane motion of the
tailplane and by employing a perturbation technigue, the boundary-
value problems are derived. The integral equations for the prediction
of the antisymmetric load distributions on the tailplane, which are
induced by the in-plane motion of the tailplane, are derived from the
second-order boundary-vatue problem, while the first-order prohlems
are thoss of conventional lifting-surface theories. A method for
solving the integral equatians is propased, and the working forms of
these equations are given. Some numerical examples for simplified
TF-tails are given and are compared with the exparimental results. The
theory is found to be useful for predicting the effects of tailiplane
dihedra! and tailplane incidence on the fiutter speed of a T-tail.

{Author)

AT4-17029 " # A vortex entrainmant model applied to slender
delta wings. P. L. Coe, Jr. (NASA, Langley Research Center, Joint
Instiwut for Acoustics and Flight Sciences, Hampton, Va.; George
Washington University, Washington, D.C.}. AIAA Journal, vol. 12,
Jan. 1974, p. 110-112. 10 refs.

A mathematical model of the vortex fiow over a slendsr
sharp-edged delta wing is proposed, and is shown to provide good
agreement with the experiment. Although the technique requires
experimental data in the form of the vortex core locations, it does
account for the previously ignored mass antrainment of the voriex
core. V.P.

A74-17048 * § Transanic transport wings - Oblique or swept.
R. T. Jones {MASA, Ames Research Center, Moffett Field, Calif.)
and J. W. Nisbet (Boeing Commercial Airplane Co., Renton, Wash.).
Astronautics and Aeronautics, vol. 12, Jan. 1974, p. 40-47. 6 refs.

A comparative evaluation of fixed-geometry and variable-sweep
wing designs, a fixed delta wing, and obligue wings with a single
body or two bodies suggests that an obligue wing is preferable in a
transonic transport aircraft in terms of gross weight, fuel consump-
tion, and aircraft noise, and also shows an acceptable aeroelastic
stability. Further studies are, however, needed to develop the full
potential of the obliquewing concept, including s ecanomic
implications. vz

AT4-17049 % # Putting all our noise technology to work. R. P.
Jackson (NASA, Office of Aeronautics and Space Technology,
Washington, D.C.}. Astronautics and Aeronautics, vol. 12, Jan. 1974,
p. 4851,

An assessment of the present state of the art in noise reduction
technology indicates that this technology has the potential for
effectively attaining this goal - @ conclusion that is in apparent
conflict with the frequently voiced complaints on intolerable noise
levels near airports. Measures are suggested for a more vigorous
implementation of available technology in practice to combat the
aircraft noise problem. V.2

A7417103 Ablation. H. Hurwicz and J. €, FRogan
{McDonnell Douglas Astronautics Co., Huntington Beach, Calif.}. In:
Handbook of heat transfer. New York, McGraw-
Hill Book Co., 1973, p. 16-1 to 16-64, 124 refs.
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Heat and mass transfer phenomena occurring in the ablation
process are described, with emphasis placed on hypersanic flight.
Various regimes involved in ablation are explained in terms of mass
removal caused by thermochemical and mechanical processes, the
response of the material to the environment, the mechanisms by
which the material absorbs heat, boundary layer phenomena, and
mass and energy balance at the surface. A comprehensive review is
given of currently employed mathematical treatments. of the thermo-
chemical response of ablators which are surface coupled to a
hypersonic, compressible, reacting, viscous flow field with a possi-
bility of mass injection. T.M.

AT74-17175 ¥ Noise and emission outicok for military
engines. D. W. Bahr, R. Lee, R. P. Taylor, and J. E. Worsham
{General Electric Co., Aircraft Engine Group, Cincinnati, Ohio).
Canadian Aergnautics and Space Institute and American Institute of
Aeronautics and Astronautics, Aeronatitical Meeting, Montreal.
Canada, Oct. 29, 30, 1973. AlAA Paper 73-1156. B p, 9 refs.
Members, $1.50; nonmembers, $2.00.

Progress of technology in noise and exhaust gas and smoke
discharge reduction in military engines is reviewed and further efforts
needed in this field are considered with the emphasis on the
reduction of NQ(x}, CO, and hydrocarbon emissions. Recormmenda-
tions are given as to how R&D should be continued to meet the
required standards. V.Z.

AT # Comparative study of various flight vehicle
propulsion systems, using an air-to-air missile & an example
(Vergleichends Untersuchung verschiedener Flugkdrper-Antriebe am
Beispiel einer Schiff-Schiff-Lenkwaffe). G. Heisa. Osterreichische
Geselfschaft fir Weltraumforschung und Flugkorpertechnik and
Deutsche Geselischaft fir Luft- und Raumfahrt, Gemeinsame Jafires-
tagunyg, Gth, fnnsbruck, Austris, Sept 24-28, 1973, DGLR Paper
73-068. 32 p. 5 refs. In German.

Design study illustrating the process of selection of the most
suitable propulsion system far use in a hypothetical air-to-air missile
under various circumstances. The propulsion systems considered
include a low-cost turbojet engine with and withaut an afterburner,
an improved ramjet engine, a second-generation pulse jet, solid-fuel
engines, and sofid-fuel ramjet rockets. The efficiencies and the casts
of each type of propulsion system are taken into account, as well as
fuel data. On the basis of curves for the initial mass and engine ¢osts,
an unequivocal relation can be obtained between engine type and
missile range, A.B.K.

A74-17178 # Some results of an axperimental study of the
Aerodyne concept by Dornier System GmbH (Einigs Ergebnisse der
Experimentalstudie der Dornier System GmbH zum Aerodyne-
Konzeptl, W. Melzer (Dornier-System GmbH, Friedrichshafen, West
Germany). Osterreichische Gesellschaft fir Weltraumforschung und
Flugkdrpertechnik and Deutsche Geselischaft filr Luft- und Raum-
fahrt, Gemeinsame Jahrestagung, Gih, Innsbruck, Austria, Sept.
24-28, 1973, DGLR Paper 73-069. 12 p. In German.

Results of an experimental study concerned with laying the
groundwark for the development of an unmanned flight vehicle
which combines a hover capability with the high-speed performarce
of jet aircraft. The results of thrust and efficiency rmeasurements on
the experimental Aerodyne El flight vehicle are presented, as well as
the results of wind-tunnel tests on an electrically driven simplified
model of the vehicle, and the results of hover-flight tests of the
vehicle with respect to attitude stabifization, behavior during landing,
and maneuverability, AB.K,

AT4-1T179 4 Design and hover-flight testing of a deflection
control system for the Aerodyne wingless, remate-controfled experi-
mantal flight vehicle {Ausleguny und Erprobung im Schwebeflug
eines Lenkregelsysterns fir den fliigellosen, ferngelenkten Experimen-
talflughkérper Aerodyne). U, Schulz (Domnier-System GmbH,
Friedrichshafen, West Germany). Osterreichische Gesellschaft fiir
Weltraumforschung und Flugkérpertechnik snd D-utsche Gesell-
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sehaft fir Luft- und Raumfshrt, Gemeinsame Jatwrestagung, 6th,
Innshruck, Austria, Sept. 24-28, 1973, DGLR Paper 73-070. 30 p. In
German,

Description of the design and testing of a hover flight controller
for a vehicte which combines VTOL properties with 2 high flight
speed capability, This flight controller is designed in such a way that
the hovar flight state can he maintained by an atiitude control atong -
the pitch and roll axis and a coarse course maintenance along the
yew axis, In order to improve the hover capability, translational
damping in the x- and y-direction is employed, The transfer
functions of the controller and the controlled plant are determined
on the basis of simulation studies, and the dynamic behavior of the
uncontrolled and controlled Aerodyne is assessed on the basis of a
root locus analysis. A.B.K.

‘A74-17185 An analytic approximate caltulation of the
nonlinear landing impact motions and loads on zircraft with both
rigid and elastic wing structure {Eine analytische N3herungsrechnung
zu ‘den nichtlinearan Landestosshewegungan und -belastungen am
Flugzeug bei starrer sowie bei elastischer Fligelstruktur), W. Hage-
mann  {Messerschmitt-Bélkow-Blohm GmbH, Ottobrunn, West
Germany). Osterreichische Gesellschaft fiir Weltraumforschung und
Flugkdrpertechnik and Deutsche Gesefischaft fir Luft- und Raum-
fahrt, Gemainsame Jahrestagung, 6th, Innsbruck, Austrig, Sspt.
24-28, 1973, DGLR Paper 73-078. 89 p. 14 refs. in German,

A7417188 # Supersonic flow past sharp- and blunt-nosed
conical bodies ot angles of attack from 0 to 45 deg (Dberschall-
Umstrémung von spitzen und stumpfen Kegelkbrpern im Anstefi-
winkelbareich von 0 biz 45 deg). W. Langefeld {Vereinigte Flug
technische Werke-Fokker GmbH, Bremen, West Germany}. Oster-
reichische Geseflschaft fir Weltraumforschung und  Flugkdrper-
technik and Deutsche Geselischaft fir Luft- und Raumfiahrt, Gemein-
same Jahrestagung, 6th, Innsbruck, Austria, Sept 24.28, 1973,
DGLR Paper 73-080. 69 p. 9 refs. In German,

Results of experimental studies of supersonic flow in the nose
region of a truncated cone and a cone with a spherical nose, The
studies performed concern the shock contour and the location of the
shock front in the angle-of-attack plane, the behavior of the
boundary line between the subsonic and supersonic regions in the
neighborhood of the body in the angle-of-attack plane, and the
pressure distribution on the body surface, as measured in the
angle-of-attack plane and in the plane of the body symmetry axis,
Existing methods of calculating the flowfields for sharp- ang
blunt-nosed cones at zero angle of attack are reviewed. In addition,
approximate methods for determining the pressure distribution or
shock contour at angle of attack are discussed, and their usefulness
for application to the investigated family of conical bodies is
ascertained. ABK,

A74-17187 A method of designing supercritical lift pro-
files (Entwurfsmathode fur auftriebsbhehaftete Uberkritische Trag-
fligelprofile). ). Scheerer and B. Kiekebusch {Messerschmitt-Batkow-
Blohm GmbH, Hamburg, West Germany). Osterreichische Gesell-
schaft fir Weltraumforschung und Flugkérpertechnik and Deutsche
Geselischaft fir Luft- und Raumfahrt, Gemeinsame Jahrestagung,
Gth, Innsbruck, Austria, Sept. 24-28, 1973, DGLR Paper 73-081. 43
p. 22 refs. In German,

Description of a method of designing supercritical lift profifes in
which the desired solutions are obtained by matching with so-called
basic profiles. It is shown that by applying methods of subsonic
theory to supercritical basic profiles determined by Nieuwland's
method {1984) supereritical solutions can be obtainad for which the
flow properties on the upper side of the profile are largely simitar to
those of the chosen basic profile. As a result, supercritical profites of
various thicknesses can be prepared for a given design Mach number
by variation of the geometrical parametar influencing the profile
thickness. By matching the pressure distribution on the upper side ta
a given ‘target pressure distribution’ while causing the minimum



. 3
Possib_le.‘ Fhange in the contour, a collisionless recompression i
sought on the upper side of the profile, which has now become a lift
prafile, A.B.K.

.ATa17192 Designing with plastic resin matrix composite
materials {Entwerfen mit Kunstharzmatrix-Verbundwerkstoffen). C.
Schulze (Messerschmitt-Bélkow-Blohm  GmbH, Munich, West
Germany). Osterreichische Gesellschaft fiir Weftraumforschung und
Flugkérpertechnik and Deutsche Geselischaft fir Luft- und Raum-
fahrt, -Gemainsame Jahrestagung, Gth, [nnsbruck, Austria, Sept.
2428, 1973, DGLR Paper 73-086. 27 p. 7 refs. In German.
Consideration of the advantages and disadvantages of the use of
plastic resin matrix bonded or mechanically joined composite
materials. The possibilities and probiems of designing targe structural
components out of such composite materials are indicated on the
basis of existing design engineering experience. The potential
atlvantages in using these composite materials are contrasted with the
difficulties arising when laboratory results ahd materials theories are
‘applied to the constructive shaping of farge structural components. A
practical procedure for the empirical development of design criteria
‘to supplement the theory in different problem situations is il-
lustrated by examples. Finally, examples of composite material
structurés used in fighter aircraft are cited and discussed. A.B.IK.

A7417208 # Problems in data managemant for earth moni-
toring  rmissions (Probleme beim Data Management fir
erdbenbachtende Missionen). E. Velten (Dornier-System GmbH,
_ Eriedrichshafen, West Germany). Usterreichische Geselischaft Fir
Weltraumforschung und Flugkdrpertechnik and Deutsche Gesell-
schaft fir Luft- und Raumfahrt, Gemeinsame Jahrestagung, 6th,
Innsbruck, Austria, Sept. 24-28, 1973, DGLA Paper 73-109. 37 p. 6
refs. in German. Bundesministarium fiir Farschung und Technologie
Contract Na. RV111-V17/72-KA-15.

Consideration of the problems connected with the handling of
large quantities of data {generally in the form of images} obtained by
aircraft and spacecraft during earth-menitoring missions. A para-
metric study is made of the problems conmected with data
gcquisition, onboard deta processing, data transmission, ground
station data provessing, and data avaluation by the user. Considering
various sensor platfoms such as buoy- and ground-based maasure-
ment networks, aircraft, satellites, and unmanned spacecraft, the
various measurernent procedures which could theoratically be used
for sarth monitoring are discussed with reference to tha possibilities
of onboard duta processing and the preparation of the data for
transmission to ths ground stetion. In comnection with data
processing at the ground station, the basic problems of processing
large quantities of data, especially image data, are indicated, and
methods of salution are suggested. The possibilities of user-oriented
data evaluation are indicated on the basis of characteristic examples
such as texture analysis and change detection, A.B.K.

AT4-17216 Automatic contral aspects of a contral-
configured aircraft with alowanes for maneuver load cantrol
{Regelungstechnische Aspekte sines Flugzeuges kiinstlicher Stabilitit
JCCV/ unter besonderer Beriicksichtigung der Mandverlaststeusrung).
W, Kubbat {Messerschmitt-Bdlkow-Blohm GmbH, Ottobrunn, West
Germany). Osterreichische Geselischaft fiir Weltraumforschung und
Flugkdrpertechnik and Deutsche Gesellschaft fir Luft- und Raum-
fahrt, Gemeinsame Jahrestagung, 6th, Innsbruck, Austria, Sept
24.28, 1973, DGLR Paper 73-121. 28 p. \n German.

Review of automatic control problems arising in the design of a
type of advanced aircraft called control-configured vehicles. Among
the problems discussed are the control of unstable aireraft, maneuver
|aad control, gust alleviation, flutter suppression, and new contralled
variables. Examples are presented which give insights into the
possibilities of the control-configured vehicle. It is shown that the
problem of gust alleviation/maneuver |oad control cannot be treated
as an isolated problem, and the concept of an integrated total control
of the elastic aircraft is derived. This task includes both the control
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of rigid body forms and the addition of elastic forms of motion. 1t is
shown that by the use of the elastic description of the surface in the
treatment of the aircraft control stresses can ba reduced and lifetime
increased at the price of increasing expenditura on sensors, more
complex signal processing, and the amalgamation of safety-
determining and nensafety-determining signal paths. A.B.K.

AT7447221 The jet-flapped wing in ground proximity with
special allowance for large angle of attack and large jet flap angle
{Der Strahlklappenfliigel in Bodennihe unter besonderer Beriick-
sichtigung grosser Anstell- und Strahlklappenwinkell. R. Léhr.
Usterreichische  Geselischaft fir Weltraumforschung wund  Flug-
kérpertechnik and Deutsche Geseflschaft fir Luft- und Raumfahrt,
Gemeinsame Jshrestagung, 6th, Innsbruck, Austria, Sept. 24-28,
1673, Paper, 19 p. In German.

investigation of the effect of the ground on an aircraft wing
with jet blowing at the trailing edge. The method of singularities is
used to calculate the inviscid plane flow past such a jet-tlapped wing,
with the ground being represented by mirror imaging. The problem
leads to a system of nonlinear integral equations for the singularity
distributions which also contains the initially unknown jet behavior.
The system is solved numerically by an iterative methoad. The theory
yields the pressure distribution, the jet behavior, the lift, and the
moment as a function of the angle of attack, the jet flap angle, the
blowing momentum, and the distance from the ground. The general
(i.e., nonlinear} theory developed is found to show significant
improvements over the linear theory, which is valid only for small
angles of attack and small jet flap angles. A.B.K.

ATA-17262 New concepts in AMTI radar - Nulling effects
of Doppter filter/multi-element horn array. W. B. Goggins, C. J.
Sletten, and F. $. Holt [USAF, Cambridge Research Labaratories,
Bedford, Mass.). Microwave Journal, vol, 17, Jan. 1974, p. 29-33, 35.
8 rofs.

Mew concepts for Airborne Moving Target Indicator Radar are
described which exploit recent advances in optimum null forming-
beam forming antennas and in real-time electronic digital processing
of radar signals. This scheme makes use of contiguous fixed antenna
peams covering a wide aziruthal sector from an aircraft and a
complementary Doppler-filter processor which together with antenna
nulls reject ground clutter. A coherent post detection beam forming
scheme operates simultaneously with each Doppler channel and
intergrates many target pulses to provide high signal to clutter ratios.
Because the system does not require periodic pulsing, range
ambiguity problems are reduced. A comparison with the displaced
phase center and other AMT| methods is made. Some experimental
efforts are described. The objactive is to desion airborne radar for
detecting other aircraft against ground-clutter background with a
maodern, simple radar having an antenna composed of fixed radiating
elements that can be flush mounted. (Author}

;

A74-17270 Nonlinear airfcil theory with allowance for
ground effects (Nichtlineare Tragfliigeltheorie in Bodenndhe). D.
Humme! (Braunschweig, Technische Universitdt, Braunschweig, West
Germany), Zeftschrift fiir Flugwissenschaften, vol. 21, Dec. 1973, p.
425-442, 38 refs, [n German.

As the basis for the solution of aerodynamic interference
problems the complete field of induced velocities is calculated
according to lifting line theory as well as to lifting surface theory for
wings with a plane vortex sheet and with given load distribution.
Lifting surface theory turns out to be in good agreement with
experimental data, particularly in the vicinity of the wing, Using
these results for the wing in ground proximity, the extended lifting
line theory and the lifting surface theory are applied by means of the
image technique. Plane vortex models parallel to the ground as well
as inclined to the ground are used and calculations are performed
with and without taking into account the longitudinal components
of the induced velocities, produced by the image wing. This leads to
lift and pitching morment ¢oeffigients which depend nonlinearly on



A74-17272

the angle of incidence, |f the inclination of the wing against the
ground and the longitudinal components of the induced velocities are
" considered simultaneously, the correspanding nonlinear lifting sur-
face theory is in excelient agreement with experimental data,
(Author}

Al4-17272
engine for extremely high flight Mach numbers {Zum Problem der
Anpassung eines Einlaufs an ein Turbotriebwerk fiir extrem hohe
Flug-Machzahlen). H. Kinkler (Rheinisch-Westfilische Technische
Hochschule, Aachen, West Germany). Zeitschrift fir Flugwissen-
schaften, vol. 21, Dee. 1973, p. 445-453. 5 refs. |n German. .
After brief presantation of the possible types of a supersonic
intake and its operational behaviour, the fundamenta| difficuities
occurring during operation of a turbojet engine with a fixed
gaometry intake are shown and pessibilities of elimination are
studied. Design c¢riteriz and the influence of central body displace-
ment are discussed using as example the design of a two-shock
diffuser for a turbojet engine {ATAR-9}. Finally, an intake with fully
variable geometry for extremely high flight Mach numbers is planned
for a turbojet engine which seems to be suitable for the propulsion of
an serodynamic spacecraft launcher. The possibility and/or necessity
of adaptation by varying geometry, by air addition in the thrust
nazzle and by speed control of the engine is investigated.  (Author)

ATATITE # The Type 3B altitude measurement system. A,
N. Du Feu. Aviation Review, Oct. 1973, p, B-11.

The Type 3B system is a modern comprehensive altitude
measurement system which combines high accuracy with an
ambiguous counter/painier presentation, together with facilities for
altitude reporting and alerting, and correction of static pressure
error. A unigue destgn teature ot the altimeter enables very simple
transducers 1o be employed. The components are described briefly,
and commenis are made of the systern operation, in order that the
maximum efficiency may be obtained, F.R.L.

AT4.17277 } The impact of area navigation on flight control
systems and displays. D. J. Mayes. Aviation Review, Qct. 1873, p.
14-16.

Mare stringent navigational requirements in terms of accuracy
must have accompanying requirements for integrity to guard against
gross errors, The duplicated area navigational systems available today
can provide bath the navigational accuracy and integrity of informa-.
tion but the integration of automatic flight control and instrumenta-
tion with these systems needs careful consideration to ensure that
the total system, including the erew, is capable of utilizing this
increased accuracy and integrity to provide a safe transport system
with decraased pilot work load. FRL,

A7417306 # Emission of gaseous pollutants by turbojet
angines - The Olympus case {Emission des polluants gazeux par las
turboréacteurs - Application 3 I'Olympus). A. Quillavere and J.
Decouflet [(SNECMA, Paris, France), In: Franco-British Seminar on
the Consequences of Stratospheric Flights, Paris, France, March 22,
23, 1973, Proceedings. Paris, COWOQS, 1873, p.
11-1 1 ta -1 26. B refs. In French. '

Discussion of the pollution problems associated with the use of
afterburners with turbojet engines on commercial aircraft particular-
Iy in the case of the Olympus engine under such flight conditions as
during takeoff, acceleration in transonic flight, and climb in
supersonic flight. The topics reviewed include optimum combustion
prerequisites and design requirements, mechanisms of pollutant
formation, pollution-characterizing parametars, pollution emission
by the turbojet engine and the afterburner, pollution characteristics
of the Olympus engine, high-aftitude pollution during afterburning,
and pollution-reducing devices. M.V.E.

Problem of adapting an intake to a turbojet
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A7417306 # Particle sampling and size analysis. in the
ejection zone of the Olympus jet engine at ground level (Prakive-
ments et analyses granulométriques dans la zone d'ejection du
réacteur Olympus au niveau du soll. G. Madelaine and D, Vigla
{Commissariat 4 I'Energie Atomique, Service Technigue d'Etudes de
Protection et de Pollution Armosphérique, Fontenay-aux-Roses,
Hauts-de-Seine, France). Im: Franco-British Seminar on the Con-
sequences of Stratospheric Flights, Paris, France, March 22, 23,
1973, Proceedings. Paris, COVOS, 1973,p.11-:3 1
10 11-3 9. In French,

Description of the technigues employed in obtaining particle
samples in the jet stream of a jet engine, and review of the analytical
procedures used in determining the coitected particle concentration,
size, and composition. Some preliminary experimental results are
presented. M.V.E.

ATAITIN F Témparature, winds, and turbulence at SST
flight levels (Température, vent et turbulence aux niveaux de vol des
S8T). P. Le Berre (Métdorologie Nationale, Paris, France). In:
Franco-British Seminar on the Consequences of Stratospheric
Flights, Paris, France, March 22, 23, 1973, Proceedings.
Paris, COVOS, 1973, p. VI-3 1 to VI-3 11. in French.
Review of the results of stratospheric wind and temperature
studies by balloon-borne experiments performed up to 40-km
altitudes in recent years. These results indicate the existence of two
stratosphere layers: the upper one, where the ‘east wind phenomena’
(i.e., abrupt temperature rises and the stratospheric monsoon) take
place, that is governed by the owverlying levels; and the lower one,
where 55Ts are to operate, and which is governed by the undertying
tropopause. The boundary between these two layers lies at an
altitude of 20-22 km, The lower stratosphere exhibits a very
tinuities in its wind and temperature profiles that may last for more
than 12 hrs and extend over several hundred kilometers. Some of the
problems entailed by these discontinuities are discussed. M.V.E.

A7417312 § Stwratosphere contamination by aircraft and
mathematical models (Injections stratosphériques par avianset
modales mathématiques). R. Joatton and J. Bensimon (Société
Nationala Industrielle Agrospatiale, Direction Technigue Awions,
Paris, France}. In: France-British Seminar on the Consequences of
Stratospheric Flights, Paris, France, March 22, 23, 1973, Proceed-
ings. Paris, COVQOS, 1973, p. VII-4 1 to VII-4 12,
In French.

Mathematical models pertaining o turbulence and pollutant
diffusion, as well. as to caleulations of the relations with the
environment of aircraft crews and passengers, and aircraft emissions,
are discussed. Some of the preliminary results obtained from
applications of these mathematical models to hypothesized Con-
corde-type aircraft traffic are presented and discussed, These
arder-of-magnitude results have been obtained without making any
allowasnce for the undoubtedly important effects of dissociation and
disappearance of the various emission praducts concerned and must
be viewed with appropriate reservations. M.VE.

A74-17374 Meaterials far the new generation of aircraft. M,
A, Steinberg. In: The science of materials used in advanced
technaology. New York, Wiley-Interscience, 1973,

p- 461-508. 20 refs, .
Discussion of materials applications in aircraft, and examination
of aircraft design requirements as refated to strength and fatigue
resistance to afford an insight into the problems of selecting
materials for structural applications. The mocdern materials available
for long-life, high-performance applications in aircraft are noted. The
tradeoffs between material properties such as strength, fracture
toughness, resistance to stress corrasian cracking, yield of minimum-
weight structures, and ensurance of fail-safe design without pre-
mature failure are described. Mew developments in high-strength
aluminum alloys to accomplish these tradeoffs are discussed, The
effects of minor amounts of alloying elements in aluminum alloys,



theé coptral of certain impurities, ‘the thérmomechanical processing
tréatiments, and The “newer overaging treatments to imMprove stress
Sorrasion’ resistarice, while maintaining adequate ‘steength, fracture
tli'us;‘hnes“s;.L and teaf resistance, are citéd. The status of titanium
t'echpotogx} as ‘it applies to subsonic aircraft is discussed. Advantages
and shoricomings, not onty faor aircraft structures, but also tor engine
applications, are’ illustrated. Finally, the development of new
advanced high-strength steels and improvements in melting and
processing practices are touched upon. AB.K.

A74-17495 . . Characteristics of the wake behind a cascade
of airfoils. R..Raj and 8. Lakshminarayana (Pennsylvania State
University, University Park, Pa.). Journal of Fluid Mechanics, vol. 61,
Dec. 18, 1873, p. 707-730. 16 refs. Navy-sponsored research.

An analytical and experimental investigation of the near and far
wake characteristics of a cascade of airfoils is reporied in this paper.
The measurement of mean velocity, fturbulence intensity, and
Reynolds, stress across the wake at several distances downstream of
the cascade indicates that the wake is asymmetrical and that this
asymmetry is maintained even up.to 3/4 of chord length. Experi-
ments carried out at three incidences reveal that the decay of the
wake defect is strongly dependent on the downsiream variation of
the wake edge velocity. For a cascade, the decay rate of the wake
defect is found ta be slower than that of a flat plate, cylinder, or
syrmmetrical airfoil (at zero incidence). The tevel of turbulence and
Reynolds stresses are found to be high, and some comments are
mede regarding self-preservation and structure of the flow. (Author)

ATA17531 Avionics design for maintainability - Are we
gaining or lesing, T, A. Eltisan {United Air Lines, Inc,, Chicago, L}
Society of Automative Engineers, National Aerospace Engineering
and Manufacturing Meeting, Los. Angeles, Calff,, Oct. 16-18, 1973,
Paper 730882. 9 p. Members, $1.25; nonmembers, $2.00.

An overview of avionics maintainability, as indicated from
airline operating statistics, shows impravement in some elements and
degradation in others, buta slowly degrading averall trend, Maintain-
ability elements and trends are identified and discussed. -Principal
problems are the shop labor expended for the high proportion of
removed eguipment found to be in satisfactory candition, and the
increasing line maintenance effort required by wide-body aircraft.
Built-in test equipment {BITE) or monitoring within the system, if
properly designed, appears 1o be a good approach to improve this
situation. Design guidance for effective BITE or monitoring
objectives is provided. {Author)

A74-17532 L-1011 upkeep. W. H. Spannuth {Trans World
Airlines, Inc., Kansas City, Mo.), Seciety of Automotive Engineers,
National Aerospsce Engingering and Manufacturing Meeting, Los
Angeles, Cafif., Oct, 16-18, 1973, Paper 730883. 8 p. Members,
$1.25; nonmembers, $2.00.

The guestion has been asked whether the airfine industry is
gaining or losing in the design of new aircraft for maintainability.
The Lockheed L-1011 aircraft is examined by an operator resulting
in two answers: yes for routing maintenance and no for nonroutine
maintenance. Areas for investigation for further improvement,
particularly in the wide-body aircraft, include the care of passenger
cabin and associated appliances and amenities. The airlines have
increased interior maintenance by brightening up the interiors -
trading dark colors, which do not show abuse, for the lighter, more
attractive colors. The same principles and criteria need to be applied
to cabin interior design as have been used to develop the reliable
structures, systems, and powerplants now in operation. T.M.

A74-17533 Wing fusalage structural/concept study for a
subsonic transport aireraft. G. V. Deneff (Douglas Aircraft Ca., Long

Beach, Calif.}). Society of Automotive Engineers, National Aerospace.

Engineering and Manufacturing Meeting, Los Angeles, Calif., Oct.
16.18, 1973, Paper” 730586. 16 p. 5 refs. Members, $1.25;
nanmembers, $2.00- Contract No. F33615-72-C-1450.
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Results of a brief study program to devise and evaluate new
structural materials and concepts far a subsonic, transport-1ype
aircraft are prasented. Comparisons of several wing concepts to the
state-of-the-art baseline concept indicate a weight saving of 10%, but
with corresponding total cost increases of 50-76%. One fuselage
concept indicates a 7% weight saving with a 5% total cost saving.
Corresponding aircraft performance payofts with and without
resizing are also established. Both baseline and new concept analyses
are based on a common set of requirements for ultimate strength,
fatigue life, damage tolerance, and flutter rigidity. The study is
directed to metallic concepts. {Author}

A74-17534 Application of advances in structures and
materials to the dasign of the YF-17 sirplane. R. D. Hayes {Northrop
Corp., Los Angeles, Califll. Society of Automotive Engineers,
National Aerospace Engineering and Manufacturing Meeting, Los
Angeles, Calif., Oct 16-18, 1973, Paper 730891, 8 p. Members,
$1.25; nonmembers, $2.00.

- A review of the structural design and material selection in the
YF.17 aitplane is presentsd. Emphasis is placed on the choice of
thu'se design concepts and materials that are unique, and the effect
on lthese choices of the prototyping phitosophy is described. Special
gmphatis is placed on the use of graphite materials, but the use of
other nonmetallic materials and the considerations involved in the
selection of metallic alloys and heat treatments are also discussed.

(Author)

AT4-17535 An approach toward optimizing material cost
and part function in advanced powerplants. R. W. Stusrud, E. S.
Nichols, B. A, Zolezzi, and D. K. Hanink {General Motors Corp.,
Detroit Diesel Allison Div., Detroit, Mich.). Society of Automaotive
Engineers, National Aerospace Engineering and Manufacturing Meet-
ing, Las Angeles, Cafif.; Oct. 16-18, 1973, Paper 730909. 8 p.
Members, $1.25; nonmembers, $2.00.

This paper describes the recent and successful features of an
intensive program to control the costs of advanced military aircraft
gas turbine engines in line with the costs of current production
engines and of those praduced during the past several years. We have
been attempting to incorporate highly advanced technology inte aur
new products, while at the same time holding the costs in line with
alder technology products. In many instances, we have been able to
use the advanced technology ta lower costs at the same time that
weight and performance are improved. There are examples of this in
aerodynarmics, mechanical design, and materials and processes. In
other instances, the experience is more canventional, in that fower
costs involve increases in weight; in these cases, lists of weight
increases versus cost decreases are maintained, and the most
attractive concepts arg incorporated up to the acceptable weight
limits of the engine specification. {Author}

A74-17536 The T700-GE-700 turbaoshaft engine program.
W. J. Crawford, Wi {General Efectric Co., Aircraft Engine Group,
Lynn, Mass.). Society of Automotive Engineers, National Aerospace
Engineering and Manufacturing Meeting, Los Angeles, Calif., Oct.
16-18, 1973, Faper 730917. 14 p. Members, $1.26; nonmembers,
$2.00.

The 1500 SHP T700 engine is being dev:aloped tor the U.S.
Army UTTAS and AAH helicopters. Prototype engines have been
running well since testing began early in 1973. Qualification is
expected in early 1976, Engine history and current details, design
features, program milestones and possible future developments are
reviewed. The unigque T700 design will achieve unusually high levels
of refiability and maintainability. ’ TM.

A74-17537 Heavy Lift Helicopter main engines. D. R.
Woodtey (Boeing Vertol Co., Philadelphia, Pa.) and W, §. Castle
{General Moators Corp., Detroit (ieset Allison Div,, Detroit, Mich.).
Society of Automotive Engineers, National Aerospace Engineering
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and Manufacturing Meeting, Los Angeles, Calif,, Oct 16-18, 1973,
Paper 730920. 19 p. Members, $1.25; nonmembers, $2.00.

The Heavy Lift Helicapter {HLH} is the airborne component of
a container ship and helicopter logistics system. This paper describes
powerplant aspects of the HLH program, including engine sizing,
selection, and development of the Detroit Diesel Allison 501-ME2B
engine for the test rig. The current development program for
XT701-AD-700 flight engines for use in the HLH prototype is
discussed. T.M.

A74-17641 Devalopment of requirements for, and evalua-
tion of, manufactursr advanced design aircraft. J. D. Graef
(American Airlines, Inc., New York, N.Y.). Society of Automative
Enginsers, National Aerospace Enginesring and Manufacturing Meer.
ing, Los Angeles, Calif, Oct 16-18, 1973 Paper 730948. 15 p.
Members, $1.25; nonmembers, $2.00.

A74-17542 Data acquisition, processing, and control for
advanced aircraft. H. E. Sutherland. Society af Automotive Engi-
neers, Nationaf Aerospace Engineering and Manufacturing Meeting,
Los Angeles, Calif.. Oct. 18- 18, 1973, Paper 730957. 8 p. Members,
$1.25; nonmembers, $2.00.

The advanced system monitor (ASM) is an integrated display
device using digital data acquisition and processing techniques, and is
intended for a new generation of transport aircraft, |t provides the
flight crew with the critical airplane condition data in one centralized
location. The equipment described constitutes the data acquisition,
procassing, and control portian which works in conjunction with the
ASMs electronic display. The mechanization is a dual redundant
system having operational modes which allow for the safe flight of
aircraft even if thers are two failures, The heart of the SYSEm is5 &
general-purpose  computer which monitors and, on command,
provides the crew with aircraft condition status and automatically
natifies of deteriorating conditions so that an appropriate action can
be taken, (Author)

A74-17736 Dynamic test of air data computers with
simuiated flight profiles {Dynamische Prifung von Luftwertarech-
nern it simulierten Flugprefilen). W. Schéfer (Telefunken AG,
Konstanz, West Germany). fnternationale Elektronische Rundschau,
vol. 27, Dee. 1973, p. 270-272. In German,

An air data computer is used for the determination of important
data which are required to provide the necessary flight safety to the
aircraft. Atmospheric parameters are messured with the aid of
sensing devices, The parameter values are supplied to the air data
computer. The determination of the atmospheric conditions is
discussed together with details regarding the measurement of the
parameters and the functions of the air data computer. The
objectives of the festing system are examined slong with its
principles of operation. G.R,

A74.17738 # The usa of fully stressed iteration and struc-
tural index in automated structural optimizaton. L. Spunt
({California State University, Narthridge, Calif.). SAWE Journal, vol.
33, Dec. 1973-Jan. 1974, p. 11, 12, 21. 10 refs.

Consideration of a generalized iteration scheme applicable to a
large number of variables in automated optimization of structural
companents. The scheme is similar to that given by GeHatry {1966)
but incorporates structural index data without the necessity of
determining internal loads. The steps of the iteration scheme are
described. V.2,

A74-17740 ¥ Utility analysis in weight contrel, P. F. Half-
penny (Lockheed-California Co. Burbank, Calif). SAWE Journasf,
vol. 33, Dec. 1973 Jan. 1974, p. 15-18.

Consideration of a method for combining weight, reliability,-

control stability and cost criteria into a single compatible value
which represents the utility criterion for the selection of an optimal
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system design from system weight analysis and evaluatior’ program,
Effective temperature and weight are discussed as utility eriteria in
application to the L-1011 Environmental Control System.” Different
types of sample juries participated in experiments conducted in
different cities across the nation in the evaluation of these criteria,

B .

ATA17776 Vehicle crashworthiness. S. P. Desjardins
{Ultrasystems, Inc., Phoenix, Ariz.}. In: Numerical and computer
methods in structural mechanics. New York,
Academic Press, Inc., 1973, p. 557-584. 6 refs,

Aircraft crashworthiness is discussed, with special attention to
survivable crash environments for rotary-wing aircraft, light fixed-
wing aircraft, and fixed-wing transport aircraft. it is shown that
vehicles can be designed to provide crash protection to ococupants at
relatively little penalty to vehicle weight and cost, and that seating
and restraint systems should have the strength required to remain in
place until the surrounding structure collapses, M.V.E.

AT417801 tmprovement of the downflow conditions
behind an integrated shrouded propeller (Verbesserung der Abstrém-
verhdltnisse hinter einer intsgrisrten Mantelschraubs). C. Kramer,
H.-J. Gerhardt (Aachen, Fachhochschule, Aachen, West Germany),
and H, Fischer {Rheinflugzeugbsu GmbH, Ménchengladbach, West
Germany). Flug Revue/Fiugwelt International, Jan, 1974, p. 23-25.
In German.

AT4-17804 4 Automatic balancing of an aircraft (Auto-
matyczne wywazanie samolotu). A. Groszek. Technika Lotnicza i
Astronautyczna, vol, 28, Dec, 1973, p, 4-9. In Polish,

The Yongitudinal balancing of an aircraft in flight is explained by
reviewing the operation of a trimming tab on the elevator. Automatic
trimming systems are described where the trimmer is operated either
by an input signal proportional to the load on the alevator
mechanism or by input signals generated with mechanical position
sensors. The Concorde systam of fuel allocation in balancing tanks is
briefly outlined. T.M,

A74.17806 # A color schligren system. T, J. Kessler and W,
G. Hill. Photographic Applications in Science, Technology and
Medicine, vol. 9, Jan. 1974, p. 22-24, 34, 5 refs.

Description of a color schlieren system to be used in studies of
separated compressible fluid flows in supersanic wind tunnels, To
achieve a color schlieren systerm, the conventional knife edge is
replaced by a tri-color filter. The details of operation of the proposed
color schlieren system, using a red-blue-yellow filter, are indicated,
Excellent results have been obtained using the color schlieren systam
with both 35-mm still photographs end 16-/mm high-speed motion
pictures. Both photographic applications employ an auxiliary lens
placed after the knife edge to refocus the test section image in the
plane of the film. ’ ’ ABK.

ATA-17810 * 4 Airborne profiting of ice thickness using a
short pulse radar, R. S. Vickers {Colorado State University, Fort
Collins, Colo.l, J. E. Heighway, and R. T. Gedney (NASA, Lewis
Research Center, Cleveland, Ohio). Interdisciplinary Symposium on
Advanced Concepts and Technigues in the Study of Snow and Ice
Resoutces, Monterey, Calif., Dec. 2.6, 1873, Paper. 10 p. 6 refs.

This paper describes helicopter-borne  measurements of ice
thickness in Lake Superior, Lake St. Clair, and the St, Clair river as
part of NASA’s program to develop an ice information system. The
profiler described is a high resolution, nonimaging, short pulse radar,
operating at a carrier frequency of 2.7 GHz, The system can resolve
reflective surfaces separated by as little as 10 em and permits
measurement of the distance between resolvable surfaces with an
accuracy of about 1 cm. Data samples are given for measurements
both in 2 static {helicopter hovering), and a traverse mode. Ground



truth measurements taken by an ice auger team traveling with the

helicopter are compared with the remotely sensed data and the

accuracy of the profiler is discussed based on these measurements,
{Authaor)

AT417851 # Monstationary vibrations of a rigidly sup-
ported flexible rotor of variable mass {Nestatsionarnye kolebaniia
gibkogo rotora s peremennoi massoi na zhestkikh oporakh). E.
Rakhimov, Mekhanika Mashin, no. 39-40, 1973, p. B0-91. 6 refs, In
Russian, '

Transient processes generated in a rotor system by simuitaneous
changes in the rotor mass and spin rate are analyzed with and
without aflowance for gyroscopic effects. The equations of the
flexural vibrations of a rotor of variable mass are derived and are
solved by an asymptotic method dug 10 Bogoliubov and Mitropolskii
{1964}, VP

A74-17856 # New jumbo jets must speak in whispers -
Certitying the Lockheed 1011. N. Shapiro and J. W. Vogel
{Lockheed-Califomia Co., Burbank, Calif.). Moise Control Engineer-
ing, vol. 1, Summer 1873, p. 16-23. 7 refs. :

The L-1011-1 noise certification program is described, covering
imstrumentafion, test site, data reduction and analysis, FAR Part 36
demonstration for the Federal Aviation Administration {FAA) and
results. FAR Part 38 establishes effective perceived noise levels to be
met at three referance locations. The central recording systems used
incluctes a 14-channel FM tape recorder with low-level, differential
inputs, oscilloscope monitoring, and Lockheed-built attenuators.
Although FAR Part 26 only spetified actual takeoffs and landings
for demonstrating noise, for L-1011 certification a series of level
flyovers was also conducted at heights sbova the runway of
approximately 400 and BOO fest. The resuits of these level fiyovers
were used to confirm the noise vs engine parameter relationship
developed in the course of the flight test program. F.A.L.

A74-17862 An aircraft exterior coating system and surface
pretreatment. S. Tsukada, S. Sagata, K. Saito, and T, Kitagawa.
Mitsubishi Juko Giho, vol. 10, na. 3, 1973, p. 430-440, 7 refs. In
Japanese, with abstract in English.

Polyurethane paints were tested for evaluation of their proper-
ties in comparison with those of lacquer and alkyd enmamel paints
which have been generally used for aircraft exterior coating, in an
attempt to plan a manufacturing program of polyurethane paints
having excellent properties as aircraft exterior coating materials.
Palyurethane paints were found to be superior to lacquer and alkyd
enamel paints expecially with respect to resistance to weather, to
contamination, and to synthetic lubricating oil. A flight test of the
polyurethane coating on a supersonic aircraft over one year
demonstrated its sufficient capabilities under operational conditions.
The pretreatment of aircraft surfaces, which has significant effects on
the adhesion and corrosion resistance of coatings, was also evaluated,
and the relationship between the coating adhesion and the condition
of the pretreatment film, such as heat deterioration, aging, and
surface retreatment, was clarified. {Author)

AT4-17887 Aireraft componems from remelted steels -
Design and develapment (Pidces aéranautigues en aciers refondus -
Réalisations et développement). M. Rabbe {Creusot-Loire, Unieux,
Loire, Frante) and M. Rambaud (Creusot-Loire, Pamiers, Aridge,
France). {Journde d'Etudes sur "Amélioration des Performances des
Aciers & Température Ambiante et 3 Haute Température, 5th, Le
Bourgat, Seine-St.-Denis, France, June 1, 1973.) Matériaux et
Technigues, vol, 61, Apr-May 1973, p. 101-110. In French.

The serial production of high-quality landing gear and airframe
steel components processed through remelting in consumable-
electrode furnaces, under vacuum, or electroslag is reviewed, 1t is
shown that the quatity and variety range of products obtainable by
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these processes affords the designer choices adjustable ta any set of
safety requirements at the optimum cost efficiency compromise.
© MVLE

AT4-17890 Status of the latest turbine disk alloys in the
U.S. {Point des alliages avancés pour disque de turbine aux U.5.A). J.
E. Coyne and W. H. Couts {SNECMA, Gennevilliers, Hauts-de-Seine,
France). (Journde d"Etudes sur I'Amélioration des Performances des
Aciers & Température Ambiante et 3 Haute Température, 5th, Le
Bourget, Seine-St.-Denis, France, June 1, 1873.} Matsriaux et
Techniques; vol. B1, Apr-May 1973, p. 147-1565. 9 refs. In French,

Review of recent advances in the production technology of
aireratt turbine disks made of conventional and hot-die forgings from
powder-metallurgy processed Rend 95 and In 100 billets. The
thermomechanical treatment techniques used are shown 1o offer the
designer the possibility to meet the stringent requirements of turbine
components. ’ M.V.E,

A74-17891 Heat-resistant titanium alloys - Introduction of
the 651 A allay (Les alliages de titane résistant & chaud - Présentation
de I'alliage 651 A). I Séraphin, R. Tricot, and R. Castro (Ugine
Aciers, France). Matériaux ot Technigues, vol. 61, Apr.-May 1973, p.
156-171. 35 refs. In French. Research supported by the Services
Techniques de |' Aéronautigue.

Review of the principal thermomechanical characteristics of the
new 651 A alloy that has been derived from the older 685 titanium
alloy and possesses comparatively improved quenching properties.
These improvements are shown to make possible its use in jet enging
compressor disks. M.V.E.

Evolution of applications of precision casting
in turhojets (Evolution des appli 18 de la fonderie de précision
dans les turboréacteursh. R. Brunetaud {SNECMA, Bois-Colombes,
Hauts-de-Seine, France). fJournde d'Etudes sur I'Amélioration des
Performances des Aciers 3 Température Ambiante et & Haute
Température, 5th, Le Bourget, Seine-St.-Denis, France, June 1,
1973 ) Matériaux et Technigues, vol. 61, Apr.-May 1973, p. 172-1 7.
In French.

A74-17898 * Recent studies of tire braking performance. J.
L. McCarty and T. J. W, Leland [MASA, tangley Research Center,
Hampton, Va.). (American Society for Testing and Materials,
Symposium on Tire Traction, Lanham, Md., May 10, 1372) Tire
Science and Technofogy, vol. 1, no. 2, 1973, p. 121137,

The results from recant studies of some factors affecting tire
braking and cornering performance are presented together with a
discussion of the possible application of these results ta the design of
aircraft braking systems. The first part of the paper is concerned with
steady<state braking, that is, results from tests conducted at a
constant slip ratio or steering angle or both, The second part deals
with cyclic braking tests, both single cycle, where brakes are applied
at a constant rate until wheel lockup is achieved, and rapid eycling of

the brakes under control of a currently operational antiskid systern.
{Author)

A74-17905 # The hydrogen fuel economy and aircraft
propulsion. A. L. Austin {Califomia, University, Livermore, Catif.)
and R. F. Sawyer (California, University, Berkeley, Calif.). American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Propulsion Conference, 9th, Las Vegas, Nev., Nov. 5-7,
1973, AIAA Paper 73-1319. 6 p. 20 refs. Members, $1.50;
nonmembers, $2.00. Grant No. AF-AFOSR-72-2299.

Considarable interest has heen directed toward the use of
hydrogen as an ultimate replacement for fossil fuels, It is ciean
burning at comparable thermal efficiencies in piston and turbine
engines, exists as a huge resoutce, and since the primary combustion
product is water, the cycle from ecosphere 10 use and back to
scosphere is probably measured in years rather than mitlions of yeers
as is the case with fossil fuels via the carbon cycle, The other
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fundamental advantage is that energy storage per unit weight is less
than fossil fuels, and therefore hydrogen is an attractive fuel for
aircraft. Large new sources of hydrogen at a low price are required
before hydrogen can play an important role as an aircraft fuel. F.R.L.

A74-17969 Deutsche Forschungs- und Versuchsanstalt fiir
Luft- und Raumfahrt, Annual Report 1972 {Deutsche Forschungs-
und Versuchsanstalt fir Luft- und Raumfahrt, Jahreshericht 1972).
Porz-Wahn, Deutsche Forschungs- und Versuchsanstalt fir Luft- und
Raumfahrt, 1973, 452 p._ In German,

Activities in the field of fluid dynamics are reported together
with investigations in the areas of the mechanics of flight, mechanicai
strength, materials, and design methods. Propulsion systems are
cansidered, giving attention to aerial jet propulsion, chemical rocket
propuision, electrical propulsion, plasma dynamics, reaction kinetics,
fuels, and tubricants. Other activities discussed are in the fields of
electronics, space physics, space medicine, computers, agronautics,
and astronautics. G.R.

AT4.17984 Innevations in ATC communication systems.
R. Wainwright (FAA, Washington, D.C.). In: National Telecom-
munications Ceonference, Atlanta; Ga., November 26-28, 1973,
Conference Record. Volume 1. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p. 7C1
to 7C-3.

Advances and innovations in air traffic communications since
the early 19205 are reviewed and shown to have been evolutionary in
the sense of successive generations identifiable in relative time
frames. The present status of development is defined, and currant
trends and goals for the future are discussed. M.V.E.

AT74-18060 Military and aerospace. 0. Mennie. /EEE
Spectrum, vol. 11, Jan. 1974, p. 71-77,

Space age know-how is being used to solve immediate problams
that the general public is facing, such as safe landing at congested
airports, As a complement to airport radar the Air Traffic Control
Radar Beacon System (ATCRBS), currently in widespread operation,
provides the ground controller with aircraft position, identity, and
altitude data. But the growing number of beacon-equipped aircraft
and ground interrogators and the inherent self-interference limite-
tions of the ATCRBS have motivated the development of hardware
calted the Discrete Address Beacon System {DABS). Coupled with a
reshuffling of national priorities, space exploration has shifted to the
task of praviding an efficient means of performing routine missions.
The techmology which permitted a NASA scientist in Houston to
controf a TV system on the mpon could make practical a defense
concapt that saves both men and money, F.R.L.

A74-18083 ¥ The problam of optimal design of gas-turbine
engines {K voprosu ob optimal’'nom konstruirovanii gazeturbinnykh
dvigateleil, N. D. Kuznetsav. Problerny Prochnosti, vol. 5, Nov.
1973, p. 5560. In Russian.

Consideration of the stages of development of a new gas-turbine
engine, and analysis of examples of optimization of various structural
strength components. After briefly defining the concept of optimal
design of an engineering structure, an attempt is made to determine
the principles and methads which should underly an optimal design
and the criteria which are to serve as the basis for evaluating
optimality, and an optimal design scheme, constructed on the basis
of the main stages of design of a gas-turbine engine, is propased.
Some examples of the design of engire subassemblies which are
optimal from the strength standpoint are then presented, stressing
the use of the theary of limiting equilibrium in achisving optimal
design of heavily loaded subassemblies and components of gas-
turbine engines, the use of the principle of maximum damping, and
the use of methods of strengthening components, A.B.K,
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A74-18085 4 A study of the damageability of turbine blades
of aircraft gas-turbine engines after operational running in {Issledo-
vanie povrezhdaemosti turbinnykh lopatok aviatsionnykh GTD posle
ekspluatatsionnoi narabotkil. B. A. Griaznoy, §. S. Gorodetskii, and
A. S. Tugarinov {Akademiia Nauk Ukrainskoi SSR, Institut Problem
Prochnosti, Kiev, Ukrainian SSR). Problemy Prochnosti, vol. 5, Nov.
1973, p. 6567. 5refs, In Russian.

Experimental evaluation of the fatigue characteristics of gas-
turbine blades after 4000 hours of running-in operation. The
regression equations of the fatigue curves are calculated, and the
Ioad-bearing surface of the blades afrer funning in is plotted. It is
established that under standard conditions of operation the blade
tifetime after 10,000,000 cycles decreases by an average of 13 to
15%. A.B.K.

A74-18088 4 A study of the combined vibrations of the
disk-blade system of a turbaprop engine turbine wheel {Issledovanie
sovmestnykh kolebanii sistemy disk-lopatki rabochego kolesa turbiny
TVD) A, K. Panteleev, L. N. Rzbavin, N. |. Glushchenko, V. I.
Konovalov, and 5. 5. Tripol'skii. Problemy Prochnosti, vol. 5, Nov.
1973, p. 78-81. In Russian,

Study of the nature and mode of the biade and disk vibrations
in the wheel of the third stage of a turboprop engine turbine, !t is
shown that the high stresses in the blades are caused by critical
rotations of the wheel in the presence of mode vibrations with five
nodal diameters. It is further shown that these vibrations can be
eliminated by making appropriate changes in the elements of the
system. A correlation is established between the critical rpm and the
mean frequency in the case of a set of blades vibrating in the axial
mode; on the basis of this correlation a contral over the mean
frequency of this set of blades during production is introduced.

AB.K.

A74.18090 4 Suitability of using titanium pipelines in the
hydraulic systems of turbine engines (O tselesoobrarmosti primene-
niig titanovykh truboprovodov v gidravlicheskikh sistemakh gazo-
turbinnykh dvigatelei). L. A, Vanetsov and A. F. Zhirnoy. Prablemy
FProchnosti, vol. 5, Nov. 1973, p. BS, 86, In Russian.

A74-18087 Vortex cases - At a turbulent crossroads. P.
Silverman (Speiser, Krause and Madole, Washington, D.C.). Journal
of Air Law and Commurce, vol. 39, Summer 1973, p. 325-342. 74
refs,

Discussion of some of the legal aspects of the problem of wake
turbulence, a phenomenon to which a substantial number of air
crashes has been attributed in recent years. The duty of air traffic
controilers to warn of possible wake turbulence ang the nature of
this warning are examined. A number of court cases is reviewed ta
show how the courts look at wake turbulence, and some contro-
versial cases are analyzed. During 1968-1970, more than $3,000,000
have been paid by the United States Government in indemnities
where air traffic controllers were judged to have been negligent in
helping prevent air crashes that had been causad by wake turbulence,
It is feit that wake turbulence accidents cannot be expected to cease
to happen, but the trend against the Govarnment may ease
sutficiently to permit a grester sharing of responsibility by pilots, the
flying schools, and air taxi operators that employ them. M.V.E,

AT4-18098 Government responsibllity for damages in sir-
Plane crash cases when weather is a facter, J, D. Jamail. Journal of
Air Law and Commerce, vol. 39, Summer 1973, p. 343-361, 23 refs,

The legal problems are considered that arise when an airplane
crashes because of inadequate weather information. The analysis
includes a discussion of the waiver of sovereign immunity in the
Federal Torts Claim Act and the exceptions to that waiver, as well a8
the duties of government employess and the praparation for trial of
weather-ralated cases. M.V.E.



AT4-18099 An innovative approach to airport planning, H,
L. Newman {FAA, Fort Worth, Tex.). Journal of Air Law and
Commerce, val. 39, Summer 1873, p. 353-359,

The spirit of foresight and cooperation is described that made
the realization of the mammaoth Dallas-Fart Worth Airport Project
possible. The airport was officially dedicated in September 1873.
The main considerations that went inta the planning of this airport
and the experiences of the people who worked on this project are
reviewed, M.V.E.

Al4-18100 Skyjacking and airport security. R. S. Maurer
{Delta Air Lines, Inc., Atlanta, Ga.). Journal! of Air Law and
Commerce, vol. 38, Summer 1973, p. 361-380. 26 refs.

The various factors are examined that are believed to have
brought about the noticeable decline of airplane hijackings in recent
years. The methods developed by airlines and the federal government
for meeting the hijacking problem are reviewed, and the con-
stitutional and practical consequences of these methods are dis-
cussed. M.V.E.

AT74-18101 The aftarmath of a hijacking - Passenger claims
and insurance. G. N. Tompkins, Jr. (Notre Dame, University, Notre
Dame, Ind.}. Journal of Air Law and Commerce, vol. 39, Summer
1973, p. 381-398, 69 refs.

A74-18139 # Decoupling of a class of nonlinear systems and
its application to an aircraft control problem. 5. J. Asseo [Cafspan
Corp., Buffalo, N.Y.), Journal of Aircraft, vol. 10, Dec. 1973, p.
739-747. 11 refs, Contract No. F33615-70-C-1647.

The necessary and sufficient condition for decoupling a non-
linear system with state feedback is obtained. It is shown that when
this condition is satisfied there exists a cantrol law which makes each
output variable of the dynamical system independently controllable
with a separate input. The theory is then applied ta an aircraft
controt problem where the implication of the thearetical results is
discussed. The objective of the aircraft control prablem is to
decouple the vertical and the horizantal path angles of the flight
trajectory relative to earth-fixed axes. The aircraft equations are
simplified by postulating a rudder control law which maintains zero
sideslip velocity in flight. The contrab laws for the elevator and
aiteran which decouple the simplified aircraft model are obtained.
The contral system is then evaluated in a simulation study to show
that it indeed decouples the flight path angles. {Author)

A74-18130 " # An unsteady wake madel for a hingeless rotor.
&, T. Crews, K. H. Hohenemser {Washington University, St. Louis,
Ma.), and R. A. Ormiston {U.S. Army, Air Mobility Research and
Development Laboratory, Moffett Field, Calit.}). Journaf of Aircraft,
vol. 10, Dec. 1973, p. 758-760. 7 refs. Contract No. NAS2-4151.

A simple nonsteady wake model derived fram the unsteady
moment of the momentum equation for zerc advance ratio is
correlated with cyclic pitch frequency response tests chnducted with
a small hingeless rotor model, Two and three or maore bladed rotor
analyses are presented. M.V.E.

A74-18141 # Dynamics of slung bodies utilizing a rotating
wheel for stabillity. E. C. Micale and C. Pali {Massachusetts,
University, Amherst, Mass.), Journal of Aircraft, vol. 10, Dec. 1973,
p. 760-763. B refs. Army-supported research,

Investigation of the use of a reaction wheel to aid in the
stabilization of slung bodies during airborne load towing. Both the
longitudinal and laterat degrees of freedom are cansidered, While not
completaly satisfactory, the addition of a reaction whee! is found to
have a very favorable effect on lateral stability. M. V.E.

A74-18142 # On the fuel optimality of cruise. J. L. Spever.
Journal of Afrcraft, vol. 10, Dec. 1973, p. 763-765. 8 refs.
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For the minimum fuel-fixed range with time either free or
specified, the cruise condition based upon Schultz and Zagalsky's
(1972} made! of aircraft dynamics is shown not to be a minimizing
singular arc by application of the generalized Legendre-Clebsch
condition for vector control. This is seen to be consistent with the
results for the energy-state approximation for which intermediate
values of thrust are nat minimizing. M.V.E.

A74-18143 } Inviscid wake-airfoil interaction on muiti-
element high lift systems. A, Moser and C. A. Shollenberger
{McDonnell Douglas Research Laboratories, St. Louis, Mo.). Journal
of Aircraft, vol. 10, Dec. 1973, p. 765-767. 5 refs.

A linearized method is presented for estimating the inviscid
wake effect on the flap surface pressure or lift when, in 3
multielement airfoil system, a wake shed by the main airfoil flows
over the flap elements. An explanation of the effect is attempted,
and the method application results are compared with ‘exact’
numericat calculations using a recently developed singularity method.

M.V.E.

A74-18176 Fixed wing aircraft {Starrfligelflugzauge). R.
Riccius {Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen,
West Germany). VD/.Z, val. 115, nu.é.18, Dec. 1973, p. 1441-1445,
31 refs. In German.

‘New developments in the field of subsonic aircraft are con-
sidered, giving attention to the VFWE14, the airbus A300B, the
B7475P, the B747SR, and STOL aircraft. Changes in the design of
the supersonic TU144 are briefly reported along with guestions
concerning the operational status of the Concorde. It is pointed out
that in the area of general aviation aircraft for business trips become
more and more similar to the large airliners as far as performance and
the convenience of traveling is concerned, Advances in the field of
military aircraft are also reviewed, G.R.

A74-18177 Raotary-wing aircraft (Drehfliigel-Flugzeuge).
G. Reichert {Messerschmitt-Bolkow-Blohm GmbH, Ottobrunn;
Darmstadt, Technische Hochschule, Darmstadt, West Germanyl.
vDI-Z, vol. 115, no. 18, Dec. 1673, p. 1446.1448. 48 rets. In
German,

A heavy lift helicopter which is capable to carry & payload of
about 25 metric tons is being developed. New technologies of rotor
design are discusséd together with advances in bearing construction,
the military utility tactical transport aircraft system program, the
advanced attack helicopter, and the light observation halicopter. A
number of research programs are concerned with the development of
novel rotor systems, G.R.

A74-18178 Vartical take-off and landing aircraft {Vertikal
startende und landende Flugzeuge). S. Harmsen (Berlin, Technische
Universitat, Berlin, West Germany), VO/-Z, vol, 115, no. 18, Dec.
1973, p. 1449-1451, 20 refs. In German,

Studies were conducted concerning the suitability of an employ-

mant of VTOL aircraft for solving transportation problems in West
Germany, giving attention te the operation of helicopters which

utitize different types of propulsion systems. Questions of the
experimental testing of helicopter designs are considered together
with problems of flight simulation, the noise produced by the
propulsion system, cperational aspects, aerodynamics, and recircula-
tion effects. G.R.

A7418179 Propulsion systam installations (Trebwerks-
anlagen). 0. Llutz (Braunschweiy, Technische WUniversitat,
Braunschweig, West Germany) and W. Alvermann (Deutsche For-
schungs- und Varsuchsanstait fir Luft- und Raumfahrt, Institut fir
Antrighssysteme, Braunschweig, West Germany). VDI-Z, vol. 115,
no. 18, Dec. 1973, p. 1451-1466. 41 refs. In Germen.
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The state of devetopment of propulsion systems is examined,
giving attention to the number of units needed, studies canducted to
improve subsonic aircraft characteristics, advances concerning STOL
aireraft, supersonic aircraft, and engines for the propulsion of large
aircraft carrying 700 passengers. Possibilities for reducing the noise in
the case of jet engines are considered together with approaches for
noise attenuation in the area of the piston engines of general
aviation, and ways to increase the thrust during take-off, New
methods for increasing the performance of jet turbines are also
discussed, taking into account subsonic and supersonic aircraft. G.R.

AT4-1B180 Aviation fuels and lubricants (Flugkraftstoffe
und Flugschmierstoffe). G. Spengler (Minchen, Technische Uni-
versitiat; Deutsche Forschungs- und Versuchsanstalt fiir Luft- und
Raumfahrt, Institut fiir Flugtreib- und Schmierstoffe; Landesgewer-
beanstalt, Bayern, Prijfamt fir Brenn-, Kraft- und Schmierstoffe,
Munich, West Germany), E. Jantzen, and . Kern {Deutsche
Forschungs- und Versuchsanstalt fiir Luft- und Raumfahrt, Institut
fir Flugtreib- und Schmierstoffe, Munich, West Germany}. VO/-Z,
vol. 115, no, 18, Dec. 1973, p. 1457-1459, 52 refs. In German.

It is pointed out that in the case of the fuel required for

supersonic aircraft the lubricating properties of the fuel itself are

insufficient, The needed lubricating characteristics of the fuel have,
therefore, to be provided by suitable additives. Approaches for
reducing the air pollution produced by aircraft are discussed together
with developments regarding fuels for missiles operating at con-
ventional and hypersonic velocities. The use of dry lubricating
agents, such as molybdenum disulfide, is considered in connection
with a discussion of aviation lubricants. G.R.

A7418181 Flight cantral {Flugregelung). F. Leiss G,
Schweizer, and H. Seetmann {Daornier-System GmbH, Friedrichs-
hafen, West Germanyl. VDM-Z, vol. 115, no. 18, Dec. 1973, p.
1450-1461, 37 refs. In German.

The employment of computers for the guidance and control of
aerospace vehicles is considered. It is pointed out that the design of
efficient programming languages is a crucial factor for an economic
control system. Stabilization and flight control systems are discussed
together with questions regarding the instrumentation needed and
details concerning the navigation systems required. G.R.

A74-18182 Air traffic contrel (Flugsicherung). O. Heer
{Bundesanstalt fiir Flugsicherung, Frankfurt am Main, Wast
Germany). VDI-Z, vol. 115, no. 18, Dec. 1973, p. 1462.1465. 18
refs, In German,

For the fast two years studies concerned with the air traffic
contral system of the future have been conducted in West Germany,
giving attention to the time after 1980. Questions of long-term
planning are discussed together with new developments in the sector
of air traffic control and the imprwemﬁ of existing procedures and
installations, Problems of frequency distribution are considered along
with traffic flow questions, navigational systems, instrumental
landing systems, radie equipment, and radar installations. G.R.

A74-18190 Structural materials of aeronautics and astro-
nautics {Strukturwerkstoffe der Luft- und Raumfshrt). E. Loechelt
(Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). VOI-Z, vol. 115, no. 18, Dec, 1973, p. 1495.1408. 46
refs. In German.
Components made of steel are used in an aircraft whenever the
material is subjected to high stress concentrations. Under certain
" conditions savings in-weight can be obtained by replacing the steel
alloys with titanium alloys. Suitable steel and titanium alloys are
discussed, giving attention also to new developrments in the areas of
powder metallurgy, titanium precision forgings, and titanium cast.
ings. New advances in the fields of aluminum alloys are considered
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togetiier  wilin  magnesium alloys, fiberreinforced composite
materials, and the state of development of betyllium technology.
G.AR.

AT4-1826 The German law for protection against the
noise of aircraft (La loi allemande pour la protection contre le bruit
des adronefs). R. Goy {Rouen, Université, Rouen, France). Revue
Générale de I'Air et de "Espace, vol. 36, no. 3, 1973, p. 267-282. in
French,

The law for protection against aircraft noise was one of the first
dealing with the subject, and is exemplary for the conditions of its
adoption and for its content, because it attacked the problems and
defined solutions in a way wvery rich in information for other
countries. The law originated in various discussions, and was further
developed in parliamentary debates. The debates dealt with passive
and active protection against noise. The text of the law is given in an
appendix. F.R.L.

A74-18271 4 Control of an elastic aircraft (Ob upravienii
uprugim samolatom). T. P, Grigor'eva. Avtomatika i Telemekhanika,
Nov, 1973, p. 5-10. 5 refs. In Russian,

Study of large-dimension systems, and development of a method
for synthesizing & control law based on the combined measurement
of the coordinates of hoth aircraft motion and elastic airframe
oscillations. A numerical example is presented fov illt.fstrating the
method, M.V_E,

A74-1B288 # Experimental study of the internal noite in
injector driven wind tunnels (Etude expérimentale du bruit interna
dans ies souffieries a induction). V. Schmitt {ONERA, Chatillon-
sous-Bagneux, Hauts-de-Seine, France). /Supersonic Tunnel Associs-
tion, Meeting, 4(th, Bedford, England, Sept 24-26, 1972} La
Recherche Aérospatiale, Mov.-Dec. 1973, p. 321-324. In French.
{Translation). ’

The strong emission of atoustic perturbations by the supersonic
injector, as the driving element of an injector-driven wind turnel,
required basic studies concerning its positioning in the cireuit, its
design and its mode of operation, so as not to jeopardize the quality
of the flow and, consequently, the validity of the tests. The solutions
put forward at the present stage of studies are presented, based on
the experience acquired in a pilot wind tunnel which offers the
possibility of a detaited study of the injector as regards its
performance and the flow quality, A number of particulars emerge
from the initial results concerning the internal noise of this wind
tunnel. {Author)

A74-18289 Numerical investigation of vortex sheets
issuing from a separation line near the leading edge {(Etude
numeérique de nappes tourhiilonnaires issua d'une ligne de décolle-
ment prés du bord d'attague). C. Rehbach (ONERA, Chitilton-sous-
Bagneux, Hawuts-de-Seine, Francel. (EUROMECH, Colloque sur les
Tourbiltons Concentrds, 41st, Norwich, England, Sept. 18-21, 1973.)
La Recherche Aérospatiale, Nov.-Dec, 1973, p. 325-330. 15 refs. In
French. {Trarslation).

Observation shows that, even for small incidences, the flow
around slender delta wings separates aiong a line near the leading
edge. forming a vortex sheet which rolls up into a pair of spiral
vortices. A theoretical treatment of this problem is possible for this
simple form of wing and has been carried out within the limits of
such approximations as slender-body theory and/or conicat flow.
However, the phenomenon of building up of vortex sheets on the
leading edge of lifting surfaces is encountered for more general
geometric configurations for which an analytic treatment is out of
the question. For these configurations, an iterative calculation
methad i5 proposed which is based on the substitution of the vortex
sheet representing the wing and its trailing sheet by a netwark of
concentrated line vortices. All though the propased method might be
used for wings of arbitrary shape, the results presented are limited to



those of ‘plane delta wings. They are compared with results obtained
by Purely anaiytic methods, and with experiments performed in a
water tunnet, {Author)

AT74-18281 § Calculation of the dynamic characteristics of a
helicopter structure by the method of branch modes (Calcul des
caractéristiques dynamiques d'une structure d'hélicoptére par la
méthode des modes partielst. C. T. Tran, R. Dat {ONERA,
Chatillon-sous-Bagneux, Hauts-de-Seine, France}, and W. Twomey.
La Recherche Adrospatiste, Nov.-Dec. 1973, p. 337-354. 5 refs. In
French. Research supported by the Société Nationale Industrielle
Adrospatiate.

A74-18296 Automatic flight controls in fixed wing air-
craft - The first 100 years. R. W. Howard (Marconi-Elliatt Avionic
Systems, Ltd., Rochester, Kent, England}. Aeronautical Journal, vol,
77, Nov, 1073, p. 633-5662, 58 refs.

The evolution of the systems involved in automatic flight
controls is reviewed, concentrating mainly on the period from the
beginning up to the end of World War |l Early history is first
reviawed, followed by discussion of developments after Kitty Hawk.
The concept of design for high stability with limited controllability
had been shown to be undesirabla. The work carried out during the

- first world war, the 1920s, and the 1930s is examined. British,
American, and German studies carried out in World War Il are
treated, The first post-war civil and military aircraft were fitted with
equipments which were limited developments of wartime devices,
and particulars of developments are given. The post-war autopilot is
described, and attention is given to analog simulation, the solid state
era, high pressure hydraulic systems, automatic landing, redundancy,
microcircuits, and digital computing. Brief particulars of the Con-
corde automatic flight controk system are given, ' FR.L.

A74-18297 Random vihration with non-linear damping. C,
L. Kirk (Cranfield Institute of Technology, Cranfield, Beds.,
England). Aeronautical Journal, vol. 77, Nov. 1973, p. 563-560. 6
refs,

The random vibration of linearly elastic, lumped-mass systems
containing nonlinear damping to ideal stationary Gaussian white
noise excitation is studied. It is shown experimentally that the
hysteretic restoring force in a builtwp beam reduces the rms
accaleration by a maximum of sbout 13% for g = 12.6 Ibffin. Far
lower or higher values of g the response is essentially the same as that
of the solid beam. The effect of nonlinearity is to produce a
non-Gaussian responge similar to that obtained with (velocity)2
damping. The experiments confirm qualitatively the rms response
characteristics predicted theoretically by Caughey (1960). F.R.L.

A74-18289 Helicopter modailing /18th Henson and String-
follow Lecturef. R, A_ Ormiston (U.S. Army, Air Mability Research
and Development Laboratory, Maffett Field, Calif.}). Aeronautical
Journal, vol. 77, Nov, 1973, p. 579-591. 23 refs. :

Helicopter models provide a comparatively simple, inexpensive,
and safe alternative 1o full scale flight testing. They are also
invaluable for studying problems that are too complex for mathe-
matical analysis and for exploring flight conditions that may be
especially hazardous. The inherent versatility of smallscale helicop-
ter, models stems mainly from the capability for testing special
configurations and making trial and error modifications that would
be impossible or impractical with large scale models or flight test
asircraft, Three general categosies of helicopter modeling are
discussed. These are exploratory models, which are used for
investigating radically new concepts or ideas; development models,
which are used in direct support of the design and development of
new helicopters; and research models, which are necessary to advance
the fundamental knowledge on which helicopter technology is based.

F.R.L.
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A7A-18596 The Eole balloons and air safety (Les ballons
Eole et la sdcurité aérienne), J. Muller (Centre National d’Etudes
Spatiales, Brétigny-sur-Orge, Essonne, France). L°Aéronautique et
) Astronautique, no. 42, 1973, p. 3-14. In French.

The 500 balloons of the Eole space program have fulfitled their
metearological mission. They flew at a constant altitude of 36,000
feet in the Southern Hemisphere during several months. This flight
altitude is also that of long distance jetliners and an eventual collision
was possible. During four years, the CNES undertook a technical
program, in order to study and fabricate balloon payloads, non-
hazardous to air traffic. The tests were conducted on the two very
sensitive areas of a plane; the windshield of the cockpit and the jet
engines. By simulating callisions in the ground facilities, guide lines
were clearly defined for manufacturing compenents and complete
tests were performed on the flight models to be certain that the
payload was not dangerous for the aircrafts. {Author)

AT4-18597 Theory and practice of avionics reliability
{Théorie et pratique de la fishilité des équipements). M. M. Ravier
(Compagnie Nationale Air France, Paris, Francel, L°Adronautique et
t"Astranautigue, no. 42, 1973, p, 18-24. In French,

Some of the theoretical and practical aspects of the maintenance
and reliability of aviomics systems are reviewed. Discussed topics
include the actuarial approach to failure expectaney as a function of
age, acceptable reliability criteria, service life extension and reliabili-
ty, maintenance routines, and manufacturer-airline liaison. M.V.E.

A74.18598 Importance of the means of engine condition
surveillance (lmportance des moyens de surveillance d'état des
moteurs). M. F. Fry [Compagnie Nationale Air France, Paris,
Erance). L Adronautigue et I"Astronautique, no. 42, 1973, p. 25-32.
In French. -

Review of the nature and efficiency of the various techniques
used for keeping the condition of aircraft engines under proper
surveiltance, and assessment of the relative costs of these techniques.
The technigues considered intlude performance monitoring, inspec-
tion by boroscope, detection by Foucault currents, gamma-ray
inspection, and spectroscopic and physico-chemical analyses of the
oil used in the lubrication of the engines. M.V.E.

A74-18599 Aircraft and systems reliability (Fiabilité avion
ot systdmes). M. R. Cypkin {Compagnie Nationale Air France, Paris,
France). L Adranautigue ot I"Astronautique, no, 42, 1973, p, 33-37.
In French,

The applicaticn af individual systems reliahility analysis and
enhancement technigues to the very elaborate overall systems
complex that modern aireraft represent is discussed. Special
attention is given to aircraft overhaul and maintenance routines and
the interrelation of various reliability criteria. M.V.E.

AT74-18603 Supersonic compressor test facility {Banc
d'etssi de compresseur supersoniquel. F. Charron, G. Janssens, and J.
Paulon. L°Adronsutique et I'Astronautique, no. 42, 1873, p, 79-88.
11 refs. In French.

Description of a 1500-kW supersonic comprassor test facility.
This bench of closedcircuit type, uses freon 114 as the active gas,
and operates at subatmospheric pressure. The related control and
monitoring circuits of this facility are thus rather complex. The
aerodynamic study-of the compressor includes, as well a overall
measurements, detailed explorations of the flow in various locations,
as shown in a few examples. {Author)

A74-18632 # A method of caleulating the flow around a
wing of arbitrary planform, positioned on a cylindrical body {Metad
rascheta obtekaniia kryla proizvol'noi formy v plane, raspo-
lozhennogo na tsilindricheskom tele). V. A. Graivoronskii and M. A.
Koval’. Samoletostroenie i Tekhnika Vozdushnogo Flota, no. 31,
1973, p. 3-10. In Russian.



A74-18635

Analysis of the nonseparated steady flow of a perfect fluid
around a low-aspect-ratic wing on a relatively long cylindrical body,
The wing is modeled by a previously proposed vortex system that
can be used in flow calculations for a wide range of angles of attack.
The cylinder is modeled with a system obtained by mapping
segments of free wing vortices, T.M.

AT4-18635 # Evsluation of the influence of errors in speci-
fying boundary conditions on the accuracy of the determination of
temperature fields in infinite cylinders {Otsenka vliianiia pogreshno-
stei pri zadanii granichnykh uslovii na tochnost’ opredeleniia
temperaturnykh polei beskonechnykh tsilindrov). E. E. Prokhach.
Samoletostroenie i Tekhnika Vozdushnoge Flota, no. 31, 1973, p.
19-25_ In Russian.

A74-18638 # Evaluation of the operations contained in
algorithms carried out by digital controller computers {Otsenka
sostava operatsii algoritmov realizuemykh na tsifrovykh upravlia-
iushehikh mashinakh). V. A. Popov. Samoletostroenie i Tekhnika
Vozdushnogo Flota, no. 31, 1973, p. 34-39, In Russian.

A74-18641 # Some current problems and prospects for
development of rotary-wing mircraft (Nekotorye voprosy sostoianiia i
perspektiv razvitiia legkikh vintokryiykh letatel'nykh apparatov]), B,
I. Mysov and V. N. Revinov. Sarmoletostroenie i Tekhnika Vozdush-
nogo Flota no. 31, 1973, p. 47-62, 1n Russian,

A74.18642 # Analytical design of optimal monolithic panels
(Anaiiiicheskoe proektirovanie optimal’nykh monclitnykh panalai)
F. G. lasinskii, Samoletastroenie i Tekhnika Vozdushnogo Flota, na,
31,1973, p. 52-B1. 7 refs, In Russian,

Description of an approximate analytical method of calculating
the geometrical parameters of optimal monalithic panels subject to
compressive loads at normal and elevated temperatures. Geometrical
dimensions are expressed analytically in terms of load levels,
mechanical properties of the panel material, and size ratios. The fact
that no auxiliary graphs are required permits the use of the method
as a computer aided design procedure, T.M.

AT4-18645 # An algorithm for rational selection of the
parameters of nonlinearly defarming thin-walled framework glements
(Ob odnom algoritme ratsional’'noge vybora parametrov nelineine
deformirusemukh tonkostennykh karkasirovannykh sterzhneil. V. M,
Riabchenko, V. G. Toporov, and V. E. Lukhanin. Samofetostroenie i
Tekhnika Vozdushnogo Flota, no. 31, 1973, p. 77-85. B refs. In
Russian.

A74-18648 / Expetimental study of metal-plastic couplings
in tension [Eksperimental’noe isstedovanie metalloplastikovykh soch-
lenenii pri rastiazhenii). V. E. Gaidachuk, A. F. Pil'nik, and |_ N.
Tsybul'nik. Samoletostroenie | Tekhnika Vozdushnoge Flota, no. 31,
1973, p. 100-105. in Russian.

A74-18664 ¥ The new Advanced Airborne Command Post.
D. E. Graves {Boeing Aerospace Co., Seattle, Wash.). American
Institute of Aeronautics and Astronautics, Annual Meeting and
Technical Display, 10th, Washington, D.C., Jan. 28-30, 1974, Pager
74-240. 7 p. Members, $1.50; nanmembers, $2.00.

The need, functional and physicat descriptions, and equipment
configuration for the new Advanced Airborne Command Post
{AABNCP} are presented. Based on the commercial Boeing 747
airplane and equipped with rmodern command, contral, and com-
munications equipment that will assure real-time, survivable, strategic
force management, the AABNCP can provide the Commander-in-
Chief with realtime information regarding the availability of
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strategic force assets during battle to assure full utilization of
surviving retaliatory weapons, M.V.E,

AT4-18655 # Airborne  waming and control  system
JAWACS/. R. G, Cross, Jr. (LISAF, Washingron, O.C.). American
Institute of Aeronsutics and Astronautics, Annual Meeting and
Technical Display, 10th, Washington, D.C., Jan. 28-30, 1974, Paper
74-241. 5 p. Members, $1.50; nonmembers, $2.00.

The E-3A AWACS, Airborne Warning and Control System, is
being developed by the United States Air Force to furnish an
improved capability for management of air operations during future
potential crises. The most distinguishing feature of AWACS is its
advanced surveillance radar, which is integrated with suitable control
and computational equipment on a rapidly deployable jet platform,
Cperating from a general purpose aircraft pool, AWACS will
constitute a . national resource to furnish necessary support far
world-wide tactical or strategic defensive contingencies, enhancing
deterrence and increasing effectiveness of our military forces.

{Authar)

A74-18664 # Structural analysis of light aircraft using
NASTRAN. C. Eaton and A. Dobbins (Louisianz Tech University,
Ruston, La.l. American Institute of Aeronautics and Astronautics,
Annual Meeting and Technical Display, 10th, Washington, D.C., Jan.
28-30, 1974, Paper 74-257. 3 p. Members, $1.50; nonmembers,
$2.00.

A three-dimensional structural analysis was performed on the
Baby Ace aircraft using the general structural program called
NASTRAN. The model consisted of 195 grid points and 352 beam

applied consistent with Federal Aviation Administration Utility
Category guidelines of 4.4 g loading. Twa loading cases of a high and
low angle of attack were investigated. An inertial relief method was
used which consistently distributed inertial loads throughout the
aircraft in proportion to the mass distribution, The masses of both
structural and nonstructural components were included. It is
concluded that the cost of the anmalysis is prohibitive for most
homebuilt designs. {Authar)

A74-186656 ¥ A sailplane wing constructed of foam core and
polyester fiberglass skin. R. D. Kriz. American Institute of Aero-
nautics and Astronautics, Annual Meeting and Technical Display,
10th, Washington, D.C., Jan, 28-30, 1974, Paper 74-258, 6 p, 5 refs.
Members, $1.50; nonmembers, $2.00,

The results from a stress analysis of a thin skin, foam core, high
aspect ratio wing indicate a possible method of constructing saitplane
wings. The analysis includes an approximation of the maximum care
and skin shear stress, a computer program to evaluate the stress
distribution and displacements of a thin-walled unsymmetrical
tapered cylinder and the accountability of creep. {Author)

A74-18666 # Wind tunne! dynamic analysis of an oscillating
airfoif. R. J. Silcox and W. J. Szwarc (Notre Dame, University, Notre
Dame, Ind.}. American Institute of Aeronautics and Astronautics,
Annust Meeting and Technical Display, 10th, Washington, D.C., Jan.
28-30, 1974, Paper 74-259. 10 p. 6 refs. Msmbers, $1.50; non-
members, $2,00,

Flow visualization of the streamn field of an oscillating airfeil in
linear flow is presented. The sequence of events leading up to and
through dynamic stall of NACA airfoil 0012 is demonstrated.
Emphasis is placed on the laminar separation and subsequent
reattachment of the flow over the leading edge bubble and the
resulting vortex shed from the leading edge. The delay of stall in the
dynamic model is shown and discussed, Possible physical models are
presented and compared with experimental results, {Authar)



A74-18669 # Future air traffic contral - Greynd, cockpit, or

space. D, R, Israel (FAA, Office of Systems Engineering Manage-
ment, Washington, D.C.). American Institute of Aeronsutics and
Astronautics, Annual Meeting and Technical Oisplay, 10th,
Washington, D.C., Jan, 28-30, 1974, Paper 74-262. 5 p. Members,
$1,50; nonmernbers $2.00.

The possibilities for transferring existing functions of our largely
ground-based air traffic control system to aircraft. cockpits or to
space platforms are considered against an anticipated doubling of
traffic activity every 10-15 years and major growth in the general
aviation category of flying. The transfer of functions to the cockpit
does not promise to produce economy or efficiency, and hence will
be limited. Early use of aeronautical sateilite relays for voice
communications and surveillance is planned for oceanic air traffic
control. The cost of avionics is the major deterrent to the use of
satellites for any traffic control purposes over the United States,

(Author]

AT4-18674 ¥ Influence of boundary layer blowmg on the
low-speed aerodynamic performance of a 45 degree swept-wing
airplane, t, O. Sorenson [USAF Hill AFB, Ltah), American nstitute
of Aergnautics and Astronautics, Annual Meeting and Technical

Lisplay, 10th, Washington, D.C., Jan. 28-30, 1974, Paper 74-263, 13.

p. 18 refs. Members, $1.50; nonmembers, $2.00.

This paper gpresents the results _0f( a research and flight test
evaluation of a 45 degree swept-wing jet airplane with and without
blowing boundary layer control (BLC) being applied to the upper
surface of the wing airfoil. The test vehicle used during this study
was an F-4 jet airplane which employs a leading and trailing edge
blowing-type BLC system. Data presented in this paper damaonstrate
that a significant improvement in the landing performance charac-
teristics of a high speed swept-wing airplane can be obtained by
injecting a high velocity air mass {blowing) into the primary layer
airstream. Results obtained during this study show that the approach
speed, sink rate, landing speed, and landing roll distance of a
particular airplane are significantly improved when a blowing-type
boundary layer control system is designed into the airplane. (Author)

AT4-18675 * # A direct method for calculating flutter speeds,
0. P. Beres (Ohio State University, Columbus, Ohiol. American
Institute of Aeronautics and Astrongutics, Aerospace Sciences
Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-27.
8 p. Members, %1.50; nonmembers, $2.00. Grant  No.
NGL-36-008-109. ' :

The basic abjective of this work is to provide a direct.and simple
means for calculating classical flutter” The analysis makes no use of
free vibration modes, although the method is readily adaptable to a
madal type approach. Only subsonic aerodynamics are considered;
however, the method applies to any speed regime, The problems of
following modes and modal coupling are completely avoided. The
simplicity and accuracy of the direct solution is stressed. The analysis
is applicable to both straight and swept wings aithough only straight
wings, uniform as well as nonuniform, are presented. {Author)

A74-18681 # Calculation of the aerodynamic characteristics
of a wing system maoving at subsonic speed near land or smooth
water surface {Raschet aerodinamicheskikh kharakteristik sistemy
kryl'ev, dvizhushcheisia s dozvukovoi skorost’iu vhlizi zemli i
gladkoi vodnoi pwer_I}hnosti) S. O, Ermolenko and V', G, Khrapovit-
skii. Samoletostroenié i Tekhnika Vozdushnogo F.fota na, 32, 1973,
p. 3-15. 6 refs. In Russian.

A74-18682 # Some specific characteristics of small gas
turbines and the modeling problems of their wind tunnel testing
(Nekotovye oschennosti malogabaritnykh gazovykh turbin i voprosy
modelirovaniia pri produvkakh ikb vozdukhom), V. V. Winskii and
E. A. Skvorchevskii. Samoletostroenie | Tekhnika Vozdushnogo
Fiota, no. 32, 1873, p. 16-19. In Russian.
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A74-18723

A74-18684 4 Heat transfer investigation in  a  high-
temperature gas flow spreading over a plane surface (K istledovaniiu
teploobmena pri natekanii vysokotemperaturnogo gazovopo potoka
na ploskuiu poverkhnost), |, P, Goldaev, V. lu, Latka, A. P, Pershin,
and V. P. Sabadash. Samoletostroenie i Tekhnika Vozdushnogo
Flota, no. 32,1973, p. 23-25, In Russian,

A74-1B686 § A film thermocouple with a platinum alec-
trode for thermometry of gas turbine engine blades [Plenochnaia
termopara 5 platinovym termoelektrodom dlia termometrii rabo-
chikh lopatok gazoturbinnykh dvigateleil. A, la. Anikin, L. S,
Grigor'ev, and 0. F. Simbirskii, Samoletostroenie i Tekhnika
Vozdushnogo Flota, no. 32, 1973, p. 31-36. 7 refs. In Russian,

A74-18694 # Determination of the basic parameters of light
helicopters on the basis of the treatment and analysis of statistical
data {Opredelenie osnovnykh parametrov legkikh vertoletov na
osnavanii obrabotki i analiza statisticheskikh materialov). V, N,
Revinov and B. |. Mysov. Samoletostroenie i Tekhnika Vozdushnogo
Flota, no. 32, 1973, p. 80-86. In Russian.

Development of a method of carrying out a preliminary choice
of parameters pertaining to very light helicopters with flight weights
up to 900 kg. A method of determining the basic flight-engineering
characteristics of a light helicopter is proposed which is based on a
scheme of mutual correlation of parameters involving the use of
functional dependences of the various parameters on the flight
weight and the power plant capacity, The mutual correlation scheme
is constructed in such a way that a given parameter depends on
several variables, thus eliminating any randomness in determining the
final result, which is expressed as the arithmetic mean of several
determination variants, A.B_K.

AT4-18697 4 Experimental investigation of glass-plastic and
metal-plastic joints under shear {Eksperimental’nos issledovanie
stekloplastikovykh i metatloplastikovykh soedinenii pri sdvige). V. E,
Gaidachuk, A. F. Pil'nik, and 1. N. Tsybul'nik, Samoletostroenie f
Tekhnika Vordushnogo Flota, no. 32, 1973, p, 102107, In Russian,

AT74-18722 ¥4 Noisa from nonuniform turbulent flows. C. H,
Berman (Boeing Commercial Airplane Co., Seattle, Wash.). American
{nstitute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-2.
11 p. 26 refs. Members, $1.50; nonmembers, $2.00.

The effects of a nonunifarm mean flow on turbulence noise
generation and propagation are trested analytically. A special form
of an equation studied by Lilley is applied to a parallel flow model
possessing arbitrary mean velocity and temperature profiles. Solu-
tions of the resultant ordinary differential equation show that
inviscid atterruation of sound occurs at very high frequencies, while a
boost in sound level is present at very low frequencies. A new
interpretation of shear and self noise generation terms is presented.
The applicability of these results to jet noise prediction is discussed.

{Author)

A74-18723 # Jet noise modeling - Experimental study and
models for the noise and turbulence fields. L. F. Moon and 5. W.
Zelazny (Bell Aerospace Co., Buffalo, N.Y.). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feh. 1, 1974, Pager 74-3. 11 p. 33 refs.
Members, $1.50: nonmembers, $2.00. Research sponsored by the
Bell Aerpspace Co.; Contract No. F44620-70-C-0116.

Detailed turbulence profiles wera measured at 28 axial locations
extendmg from the nozzle exit to twelve nozzle diameters down-

_stream for a circular jet exhausting into an ambient environment,

Measurements include mean velocity, turbulence intensity, shear
stress as well as sound intensity, spectral distribution and directivity.
A noise model was developed which accurately predict sound
amplitude, spectral distribution and directivity pattern in terms of



A74-18732

self ad shear noise components, A turbulence model was also
developad which accurately predicted mean velocity, turbulence
intensity, and shear stress in subsonic and supersonic axisymmetric
jets with predictions starting in the potential core. Turbulence and
noise models were computationally coupled and the sensitivity of
noise predictions to inaccuracies in the predicted turbulence field
studied. It is shown that errors of only 20% in predicted peak
turbulence intensity level in the core region results in up to a3 5-db
difference in the predicted overall sound pressure level. (Author)

AT74-1B732 # Erasion prediction in turbomachinery due to
environmental solid particles. G. Grant {(Northrop Corp., Beverty
Hilts, Calif.) and W. Tabakoff {Cincinnati, University, Cincinnati,
Ohio). American Institute of Aeronautics and Astronautics, Aerc-
space Sciences Meeting, 12th, Washington, D.C., Jan. 30.-Feb. 1,
1974, Paper 74-16. 17 p. 14 refs. Members, $1.50; nonmembers,
$2.00. Grant No. DA-ARO{D)-124-G154.

The erosion resulting from solid particles injested into ratating
machinery is predicted using a Monte Carle simulation of the
physical process, This simulation takes into account the aerodynamic
drag on the contaminant particles, the rebound dynamics of the
particles impacting the solid blades or channel walls and the material
removal process. The computerized model is used to ‘predict the
quantity of material removed from the stationary and rotating blades
of a turbomachine as well as the location of the erosion of the
blades. This madel is verified by testing a specially designed one and
one-half stage compressor and measuring the erosion. {Authorl

ATA-18736 # Two numerical methods to solve realistic
air-to-air combat differential games. A. L. Leatham (U.5. Air Force
Academny, Colorado Springs, Calo.} and U. H. D. Linch {UBAF,
Space and Missite Systens Organization, Los Angeles Air Force
Station, Calif.). American institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1.
1974, Paper 74-22. 9 p. 6 refs. Members, $1.50; nonmembers, $2.00.

A first-order gradient algorithm and a neighboring optimal
algorithm are develaped to solve the two-point boundary value
prablem associated with air-to-air combat ditfferential games. Aero-
dynamic, structural, and engine constraints are properly incorporated
into the mathematical description: of the systems, To incorparate the
constraints, angle of attack is used as the litt control below the
cormer speed and load factor is used above the corner speed. This
artifice zllows the use of constant-constraint boundaries which
greatly simplify the prablem formulation. Two numerical examples
are solved 1o demonstrate the algorithms - a missile vs aircraft and an
arcraft vs aircraft problem. Both algorithms are shown to be
effective; however, the neighboring optimal method is limited to
prablems with ne singular surfaces, [Author)

A74-18737 ¥ Differential-turning optimality criteria. H. ).
Kelley (Analytical Mechanics Associates, Inc., Jericho, N.Y.}.
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meetng, 12th, Washington, D.C., Jin. 30:-Feb. 1, 1974,
Paper 74-23. 6 p. B refs, Members, $1.50; nonmembers, $2.00.
Contract No. NODO14-73-C-0328.

Circling encounters between aircraft modelled in energy ap-
proximation are studied in a differential game setting. Capture is
defined in terms of turn-angle and a derived altitude-match require-
ment, Two optimality criteria are obtained; one a necessary
condition for capture of an optimally evading opponent in a
prolonged turning chase, the second a sufficient condition guaran-
teeing capture. Since there is not an unduly large gap between these
conditions, they appear of interest as design criteria providing
measures of overall turn-performance superiority of one aircraft
design over another. {Author}

A74-18738 Application of damage tolerance technology
to advanced metallic fighter wing struecture. L. L. Jeans and R. L. La
Rose (Northrop Corp., Aircraft Div., Hawtharne, Calif.), American
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Institute of Aeronautics and  Astronautics, Aerospace Sciences
Meeting, 12th, Washington, D.C., Jan. 30:-Feb. 1, 1974, Paper 74.29.
10 p. 11 refs, Members, $1.50; nonmembers, $2.00. Contract No.
F3361572-C- 18941, AF Project 486U,

Current Air Force damage tolerant criteria requirements were
developed to ensure that proper emphasis is given in new aircraft
structural systems to flaw initiated failure analysis. In this study
damage tolerant ¢riteria were analytically investigated in an indepth
preliminary design environment on wing components representative
of metallic materials and design concepts applicable to future fighter
aircraft. Direct comparisons with static and fatigue strength con-
siderations were made. Crack growth analysis was completed for the
most critical structure using the Willenborg retardation mode! and
appropriate material crack growth rate and toughness data. (Author)

AT3-18745 * ¥ Vortex age as a wake turbulence scaling
parameter. J. F. Marchman, I (Virginia Polytechnic Institute and
State University, Blacksburg, Va.) and J. R. Marshall {L).5. Navat
Weapons Laboratory, China Lake, Calif.), American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-36. 8 p. Members,
$1.50; nonmembers, $2,00, Contract No. NAS1-10646-15.

Tests were conducted in the Virginia Tech Stability Wind
Tunnel to determine the significance of vortex age as a scaling
parameter in wake turbulence development and dissipation, Vortex
structure was measured over a range of three angles of attack, three
freestream speeds, and seven downstream pasitions from 2 o 30
chordlengths using an NACA 0012 wing and a five hole yawhead
probe. The resulting data indicates that vortex age is not a
selfsufficient scaling parameter but a free-stream velocity influence
also exists at higher angles of attack which cannot be explained in
terms of Re or M. (Author}

A74-18747 # A method of calculating aircraft wake velocity
profiles and comparison with full-scale experimental measurements.
C. Donaldson, R. D. Suflivan {Aeronautical Research Associates of
Princeton, inc., Princeton, N.J.), and R, S, Snedeker. American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Moating, 12th, Washington, D.C., Jan, 30-Feb. 1, 1974, Paper 74-38.
12 p. 14 refs, Members, $1.50; nonmembers, $2.00. Research
sponsored by the U.S, Department of Transportation, U.S. Air
Force, and FAA,

A method is developed for the calculation of the initial inviscid
form of rolled-up wake vortices behind a wing having arbitrary lift
distribution, The method makes use of the Betz assumptions of
conservation of wake vorticity and moments of vorticity. It is found
that a simple relationship exists between the radial distribution of
vorticity in the rolled-up wake and the spanwise lift distribution.
Computed tangential velocity profiles for DC-7, DCQ, and C-141
aircraft are shown to compare favorably with profiles measured by
the FAA during tower flyby tests of these aircraft in both flapped
and unflapped configurations., [Author)

AT7418749 * Dispersion and dilution of jet aircraft exhaust
at high-altitude flight conditions. J. . Holdeman [NASA, Lewis
Research Center, Cleveland, Ohio). American Institute of Aero-
nautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 7441, 7 p. 5 refs,
Members, $1.50; nonmembers, $2.00,

A method is presented for estimating the dispersion and dilution
of jet aircraft exhaust from aircraft passage through times on the
order of weeks theresfter. In the near wake of the aircraft, the
solution is that for round turbulent jets in a parallet flow. More rapid
dispersion due to atmospheric effects begins when the scale-
dependent eddy viscosity becomes Yarger than the turbulent jet eddy
viscosity. In the far wake region, the solution -approaches that for
scale-dependent dispersion from a point source moving with the
aircraft. Calculations are presented for supersonic aircraft at high-
altitude fight conditions. {Author)



AT4-18764 ¥ Integral equation method for calculation of
subsonic flow past airfoils in a ventilatad wind tunnal - Comparizon
with NAE high Reynolds number measurements. M. Mokry {National
Aeronauticat Establishment, Ottawa, Canada), American Institute of
Aeropautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74.-83. 16 p. 29 refs.
Members, $1.50; nonmembers, $2.00.

A74.18765 * § Nonlinear aerodynamics of aircraft in high-
angle-of-attack maneuvers. M. Tobak and L. B. Schiff (NASA, Ames
Research Center, Moffett Field, Calif.). American (nstitute of
Aergnautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb_ 1, 1974, Paper 74-85. 11 p. 12 refs.
Members, $1.50; nonmembers, $2.00.

A nonlirear aerodynamic moment system is formulated for
arbitary motions of aircraft at high. angles of attack. The total
moment i$ shown to be compounded of the contributions from three
simple motions. The basic motion is coning, where the nose of the
aircraft describes a circle around the velotity vector, while the
remaining motions are oscillatory perturbations carried out in the
presence of coning, A reexamination of the assumptions underlying
the formulation enables a characterization of aerodynamic
phenomena whose effects can and cannot be wreated within the scope
of the farmulation. Recommendations are made as to the most
appropriate types of wind-tunnel tests that could be undertaken in
tulfillment of the farmulation’s requirements, {Author)

AT74-18768 * # Sonic inlet noise attenuation and parformance
with a J-85 turbojet engine as a noise source. H. W. Groth (NASA,
Lewis Research Center, Cleveland, Ohio). American institute of
Aeranautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan, 30-Feb. 1, 1974, Paper 74-91. 10 p. Members,
$1.50; honmembers, $2.00.

A74-18776 4 Aerodynamic forces and moments on a slender
body with a jet plume for angles of attack up to 180 degrees. E. L.
Fleeman and R. C. Nelson (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohic). American institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jarr, 30-Feb. 1, 1974, Paper 74-110. 16 p. 25 refs. Members, $1.50;
nonmembers, $2.00.

A74-18789 % ff On repetitive flutter calculations in structural
design. R. T. Haftka and E. C. Yates, Jr. (NASA, Langley Research
Center, Hampton, Va.l. American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C., .
Jan, 30-Feb 1, 1974, Paper 74-141. 12 p. 25 refs. Members, $1.50;
nanmembers, $2.00.

The use of continually updated natural maodes, called ¢hanging
modes, is discussed together with the employment of fixed mades in
the design process, ‘No-derivatives’ methods are considered. The
flutter solution process is separated into parts which are made
dependent and parts which are mode independent. On the basis of
this separation an attempt is made 1o identify the type of design

problems which are suitable for the use of changing modes, and the .

type of problems which are more suitable for fixed modes. The use
of derivative methads is also examined. G.R.

AT4-18797 * 4§ The jet engine design that can drastically
reduce oxides of nitrogen. A. Ferri and A, Agnone {New York
University, Bronx, N.Y.). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jan. 30-Feb. 1, 1974, Paper 74-160. 10 p. Members, $1.50;
nonmembers, $2.00. Grant No. NGR-33-016-131,

The problem is anatyzed for the case of hydrogen fuel, taking
into actount supersonic and hypersonic vehicles using scramjet
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engines, The combustion in scramjets occurs at very high velacity
and in a short time. In scramjet combustor designs, two different
criteria can be used to design the engine, The amount of NQ formed
in the diftusion flame depends substantially on the maximum
temperature reached. Effects of changing the mode of combustion
from a diffusion flame to a heat conduction flame are considered,
giving attention to the amount of NO produced in an engine of a
given design, G.R..

A74.18798 4 The refining of turbine fuels by modern
hydratreating. R. L. Richardson and B. Peralta {Unign Qii Company
of Califarnia, Brea, Calif.). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jan, 30-Feb. 1, 1974, Paper 74-162. 5 p. Members, $1.50; non-
members, $2.00.

This paper reviews the present status of technology for remaving
sulfur compounds and hydrogenating aramatics in jet fuels, often
designated as turbine fuels. The newer technique of catalytic
hydrotreating will be emphasized because of its effectiveness in
removing sulfur as well as nitrogen compounds, its fHexibility in
refinery applications, and its ahility to upgrade other fuel charac-
te.ristics, such as smoke point, aromatics content and thermal
stability. [Author|

A74-18807 * # Unsteady lift forces on highly cambered air-
foils moving through a gust. H. Atassi (Notre Dame, University,
Notre Dame, Ind.) and M. Goldstein {(NASA, Lewis Research Center,
Cleveland, Ohio). American Institute of Aeronautics and  Astro-
nautics, Aerospace Sciences Meeting, 12th, Washington, 0.C., Jan.
30.-Feb. 1, 1974, Paper 74-88. 10 p. 11 refs. Members, $1.50;
nonmembers, $2.00.

An unsteady airfail theory in which the fiow is linearized about
the steady potentiat flow of the airfail is presented. The theory is
applied to an airfail entering a gust. After transfarmation to the
W-plane, the problem is formutated in terms of a Paitson's equation.
The solutions are expanded in a Fourier-Bessel series. The theory is
applied to a circular arc with arbitrary camber. Closed form
expressions for the velocity and pressure on the surface of the airtoil
are obtained. The unsteady aerodynamic forces are then calculated
and shown to contain two terms. One in an explicit closed analytical
form represents the contribution of the oncoming vorticat distue-
bance, the other depends on a single guadrature and accounts far the
effect of the wake. {Authorl

A74.18808 * # A self-reorganizing digital flight control system
for aircraft. R. C. Montgomery (NASA, Langley Research Center,
Flight Dynamics and Contral Div.,, Hampton, Va.) and A. K.
Caglayan (NASA, Langley Research Center, Hampton; Virginia
Polytechnic Institute and State University, Blacksburg, Va.l.
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974,
Paper 74-21. 15 p. 7 refs. Members, $1,50; nonmembars, $2.00.

This paper presents a design method far digital self-reorganizing
contral systems which is optimatly tolerant of failures in aircraft
sensors. The functions of this system are accomplished with software
instead of the popular and costly technigue of hardware duplication.
The theoretical development, based on M-ary hypothesis testing,
results in a bank of M Kalman filters operating in parallel in the
failure detection logic. A moving window of the innovations of each
Kalman filter drives the detection logic to decide the failure state of
the system. The detection logic also selects the optimal state estimate
{for control logic) from the bank of Katman filters. The design
process is applied to the design of a self-reorganizing control system
for a current configuration of the space shuttle orbiter at Mach 5 and
120,000 feet. The failure detection capabitities of the system are
demonstrated using a real-time simulation of the system with noisy
SENsors. {Author)

A74-18812 % = Transonic flow about lifting wing-body combi-
nations. R. W. Barnwell (NASA, Langley Resgarch Center, Hamptan,



A74-18813

Va.l. American tnstitute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974,
Paper 74-1585. 16 p. 16 refs. Members, $1.50; nonmembers, $2.00.
Calculations for transonic flow about wing-body combinations
at angles of attack of the order of the body thickness-to-length ratio
are presented. These calculations show that lift can alter the flow
drastically at near-sonic speeds in this angle-of-attack range so that
the area rule must bhe modified. This effect of |ift is explained from
simple physical cansiderations. The computational procedure is
based on slender-wing thecry and a two-variable method of relaxa-
tion solution. A small perturbation analysis is used to show that this
simple procedure is adequate for these transonic wing-body flow
fields. {Author}

AT4-18813 ¥ Trimmed drag and maximum flight efficiency
of aft tail and canard configurations. S. E. Goldstein and C, P, Combs
(Rackwell International Corp., Columbus, Ohiol. American institute
of Aeronautics and Astranautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-69. 13 p. b refs,
Members, $1.60; nonmembers, $2.00.

An anatytical method for estimating total trimmed drag polars
of airplanes with two lifting surfaces is presented. Drag due to lift is
developed as a function of the load carried by each surface, its
aerodynamic characteristics, and the inclination of the aft surface lift
due to downwash, Tail surfaces are sized consistent with stability and
control constraints, Expressions for maximum trimmed cruise
efficiency are also developed. Aft tails and canards are compared
showing effects of changes in configurations, center of gravity, and
stability requirements on trimmed drag in cruise and maneuvering
flight. Regions of inherent advantage for each are indicated. A clear
advantage is shown for canard configurations with wing tip-mounted
verticai fins. {Author)

A74-18816 * # Ingestion and dispersion of engine exhaust
products by trailing vortices for supersonic flight in the stratosphere,
J. N. Nielsen, 5. 5. Stahara, and J. P. Woolley {Nieksen Engineering
and Research, tnc., Mountain View, Calif.). American institute of
Aeranautics and Astranautics, Aergspace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. T, 1974, Paper 74-42. 18 p. 15 refs.
Membiers, $1.50; nonmembers, $2,00. Contract No. NAS2.7337.
Detailed anatysis has been made of the ingestion and dispersion
of engine exhaust products into the trailing-vortex system of a
supersonic’ aircraft flying in the stratosphere. The rate of mixing
between the supersonic jet and the coflowing supersonic stream was
found to be an order of magnitude less than would be expected on
the hasis of subsonic eddy-viscosity results. Ingestion started at the
end of the potential core, and all hat gas from the engine was
ingested into the trailing vortex within two core lengths. The
temperature rise in the wake of the supersonic aircraft was found to
be much greater than that for a subsanic transport, since temperature
rise varies directly as speed squared armd inversely as aspect ratio. Asa
result, the final buoyancy phase started only ten seconds after
leaving the trailing edge. Comparison between the buoyancy calcula-
tions for the supersonic case with nondimensionalized subsonic
aircraft contrail data on wake spreading showed good agreement,
{Author)

A74-18831 # Isolated airfoil - TIP vortex interaction noise,
R. W. Paterson, R. K. Amiet {Lnited Aircraft Research Laboratories,
East Hartford, Connl, and C. L. Munch (United Aircraft Corp,,
Sikorsky Aircraft Div., Stratford, Conn.). American Institute of
Asranautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-194. 10 p. B refs,
Members, $1.50; nonmembers, $2.00. Grant No. DAHCD4-
72-C-0040.

An exparimental investigation was conducted in a controlled
turbulence-lavel, open-jet wind tunnel to define the nolse character-
isties associated with the interaction of a stationary tip vortex and a
downstream stationsry airfoil. This modal test geometry simulated,
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in its simplest form, the tip vortex-blade interaction which occurs on
single-rotor helicopters during hover. For moderate to high fift test
conditions, the vortex-airfoil interaction was found to cause local
blade stall and an attendant increase in the blade far-field noise.
These resutts indicate that this interaction may be an important
source of helicopter broadband noise during hover. Cross-correlation
measurements conducted amongst surface-mounted and far-field
microphones dermonstrated that the operative noise mechanism was
‘trailing edge noise’ arising from the interaction of stall generated
eddies with the airfoil trailing edge. {Author}

A74-18832 ¥ Preliminary wind tunnel noise measurements
of a semi-span wing with an upper-surface blown-flap. . B. Oetting
{Missouri, University, Rolla, Ma.). American Institute of Aeronautics
and Astronautics, Aergspace Sciences Meeting, 12th, Washington,
0.C, Jan 30Feb 1, 1974, Paper 74-1971. 8 p. 13 refs. Members,
$1.50; nonmembers, $2.00. Research supported by the Minna-James-
Heineman-5tiftung.

A small mode! wind twnnel experiment was performed on a
semispan wing with an upper-surface blown flap in order to
determine the aerodynamic performance and acoustic characteristics
at various wingflap positions. The constant chord wing had an aspect
ratio of 4.5 (225 for the semispan}. Configurations with the
upper-surface blown flap are compared with the corresponding
nonblown flap configurations. Aerodynamic results indicate that
upper-surface blowing increases the lift coefficient 33% at maximum
lift for a flap deflection of 60 deg. In ali cases tested, noise shielding
by the wing was obtained. The naise level in the wake of the wing
increases with flap deftection. N {Author}

AT4-18833 # Methods for the design and analysis of jet-
fiapped airfoils. N. D. Habwey (Douglas Alreraft Co., Long Boach,
Calit.). American Institute of Aeronautics and Astronautics, Aero-
space Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1,
1974, Paper 74-188. 12 p. 19 refs. Members, $1.50; nonmembers,
$2.00. Research supported by the McDonnell Douglas independent
Research and Development Program.

Some recent developments in jet-flap airfoil theory are pre-
sented, including a nonlinear potential flow method for analyzing the
flow about airfoils of given shape and a simple design method for
determining the airfoil shapes reguired 10 produce specitied velocity
distributions. The nonlingar analysis method is believed to be
superior to other simifar methods in the suitability of its singularity
distributions, the reliability of its iterative procedures, and its
applicability to complex flow conditions. The design method, based
on certain approximations which have been verified by the nonlinear
analysis method, has been used to design airfoils having certain
desirable characteristics. {Author}

A74.18834 # Thin-airfoil theory of an ejector-flapped wing
section. M. W. Woolard (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohic). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jan. 30-Feb. 1, 1974, Paper 74-187. 12 p. 9 refs. Members, $1.50;
nonmembers, $2,00.

A theoretical analysis of the aerodynamics of a thin ejector-
flapped wing section (augmentor wing) is presented. The idealized
external and internal {ejector) flow field and their approximate
interfacing are treated. The linearized external flow-field analysis is
an extension of Spence’s method for jet-flapped airfoils, Summary
curves of the section lift- and pitching-moment characteristics and
their relation to the ejector characteristics are presented, Fourier
coefficients are tabulated for use in calculating airfoil surface
pressure distributions and other flow-fiald details, Comparisons are
made with a related work by Y. Y. Chan. {Authar)

A74-18836 * # Analysis of flow-reversal delay for a pitching
airfoil. R, M, Scruggs, J. F. Nash, and R, E. Singleton (Scientific and
Business Consultants, Inc., Atlanta, Ga.). American Institute of



Aerpnautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washington, D.C., Jan, 30-Feb. 1, 1974, Paper 74-182. 12 p. 24 refs,
Members, $1.50; nonmembers, $2.00.

The coupled unsteady turbulent boundary layer and patential
flow about a pitching airfoil are analyzed using numerical methods 1o
determine the effect of pitch rate on the delay in forward movement
of the rear flow reversal point. An explicit finite difference scheme is
used to integrate the unsfeady boundary layer equations, which are
coupled at each instant of time to a fully unsteady and nonlinear
potential flow analysis. A substantial delay in forward movement of
the reversal point is demonstrated with increasing pitch rate, and itis
shown that the delay results partly from the alleviation of the
gradients in the potential flow, and partly from the effects of
unsteadiness in the boundary layer itself.

A74-18838 * ¥ Analysis of three-dimensional unsteady flow
around oscillating wings. T. Bratanow and A, Ecer {Wisconsin,
University, Mitwaukee, Wis.). Amearican Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jan, 30-Feb. 1, 1974, Paper 74-184. 14 p. 19 refs. Members, $1.50;
nonmembers, $2,.00, Grant No. NGR-50-007-001.

A method based on the Navier-Stokes equations was developed
for determining analytically the three-dimensional unsteady flow
patterns around oscillating wings. The Helmholz vorticity transport
equations were discretized in three<imensional finite elernent form
from -a variational formulation and integrated numericalty. At each
time step of the numerical integration the velocity field was
calculated from the representation of the three-dimensional wing by
a system of optimized distribution of vortices in space. During the
numerical integration of the vorticity transport equations the
time-dependent boundary conditions on the wing were specified as
external constraint conditions. Examples of obtained results de-
scribing the three-dimensional unsteady flow areund a wing were
presented., {Author}

AT4-18841 * ¢ Application of an improved unified subsonic-
supersonic potential flow methad for the aerodynamic analysis of
gircraft configurations. C. H. Fox, Jr. (NASA, Langley Research
Center, Hampton, Va] and W.- J. Breedlove, Jr. (Old Dominion
University, Norfolk, Va.). American Institute of Aeronautics and
Astranautics, Aerospace Sciences Meeting, 12th, Washington, D.C.,
Jan. 30-Feb, 1, 1974, Paper 74-185. 5 p. Members, $1.50; non-
members, $2.00.

F. A. Woodward, under contract to the NASA Langley Research
Center, has recently formulated a distributed vortex aerodynamic
singularity and developed an improved unified subsonic-supersonic
potential flow computer program employing this singularity. This
improved program is applicable to the prediction of the local surface
pressure distribution for-a large class of essentially arbitearily shaped
aircraft configurations. Results are presented for two classes of
aircraft configurations of current interest: a maneuvering fighter type
and a supersonic transport type. Comparison of these results with
experiment indieate the program has good prediction capability.

(Author)

AT74-18843 # Theoretical investigation of supersonic flaw
past oscillating cascades with subsonic leading-edge locus. C. W, Brix,
Jr. and M. F. Platzer {U.S. Maval Postgraduate School, Monterey,
Calif.). American Institute of Aeronautics and Astronsutics, Agro-
space Sciences Meeting, 12th, Washington, D.C., Jan, 30-Feb. 1,
1974, Papar 74-14. 7 p. 12 refs, Members, $1.50; nonmembers,
$2.00, Navy-supported research, ‘

Supersonic flow past finite oscillsting flat-plate cascades with
subsonic leading-edge locus is analyzed using a linearized character-
istics method, Blade pressurg distributions are computed for arbi-
trarily specified free-stream Mach number, solidity, stagger angle,
frequency of oscillation and interblade phase angle. Comparisons

{Author}

A74-18866

with an alternate solution for a two-blade cascade using the method
of singularities and a combined analytical/finite difference solution
by J. M. Verdan show good agreement. {Authar)

A74-18851 # Multi-surface system for the CCV B-S2. R. D.
Poynear (USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohio). American Institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 12th, Washingtan, D.C., Jan. 30-Feb, 1,
1974, Paper 74-126. 6 p. B refs. Members, $1.50; nonmembers,
$2.,00,

This paper summarizes an analytical study conducted by the
Control Configured Vehicles (CCV) technical staff to synthesize a
CCV Multi-Surface System (MSS} for the CCV B-52 airplane,
Quadratic optimal control theory was used to design a multiple-
input, multiple-output controller for the lateral-directional axis, The
controlter used five sensors and four aerodynamic control surfaces 1o
reduce accelerations, and stresses on the B-52. This paper ¢overs the
design requirements, and constraints, design procedure, and the
study results. The results show that the MSS performs better than
the individually designed concepts of Ride Control and Lateral
Augmented Stability (RCS/LAS). [Author)

A74-188%52 % 4 Lift-induced wing-tip vortex attenuation. J. C.
Patterson, Jr. {NASA, Langley Research Center, Hampton, Va.).
American Institute of Aeronautics and Astronautics, Asrospace
Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974,
Paper 74-38. 7 p. Members, $1.50; nonmembers, $2.00.

It has been shown by a new static airflow visualization method
that a drogue device properly positioned downstream of the wing tip
causes vortex breakdown. This same result has been obtained by
mounting a jet engine simulator at the wing tip and directing the
high-energy jet blast downstream into the vortex, These configura-
tions, among others, are now under intensive investigation in the new
Langley Vortex Research Facility. in this facility a balance mounted
vortex generating model is propelled along the 1800-foot track while
a secand model traited at 160 feet (scale distance of 1 mile} measures
the far-field rolling moment induced by the vortex of the generating
model. (Author}

A74-18855 # The effect of inlet distortion on the per-
formance and stability of the low-speed spool of & turbofan angine.
J. A, Kom (General Motors Corp., Detroit Diesel Allison Div.,
indianapolis, Ind.). American Institute of Aeronautics and Astro-
nautics, Asrospace Sciences Meeting, 12th, Washington, D.C., Jan.
30-Feb. 1, 1974, Paper 74-234. 12 p. Members, $1.50; nonmembers,
$2.00.

A74-18858 * # Fracture mechanics /Oryden Lecture/. H. F.
Hardrath (MASA, Langley Research Center, Hampton, Va.}.
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb, 1, 1974,
Paper 74-230. 11 p. 33 refs. Members, $1.50; nonmembers, $2,00.

A historical outline of the engineering discipline of fracture
mechanics is presented, and ecurrent analytical procedures are
summarized, The current status of the discipline is assessed, and
engineering applications are discussed, along with recommended
directions for future study. M.V.E.

A74-18865 # Automatic Flight Control System develop-
ment for U.S. Army heavy lift helicoptar. J. W. Gaul, E. D. Diamond,
and J. M. Davis (Boeing Vertol Co., Philadelphia, Pa.}. American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1, 1974, Paper 74-25.
8 p. Members, 51.60; nonmembers, $2.00,

A fail-operational Automatic Flight Contrel System (AFCS) is
being developed for the Army Heavy Lift Helicopter. The heart of
the system consists of triplex digital computers which process
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identical sensor and pavigation/guidance inputs to generate both
differential and parallel command outputs. A developmental systermn
has been built for initial testing in a modified CH-47. This system
utilizes incremental serial digital computers with cross-channel,
hit-by-bit processing synchronization; median signal select for sensor
inputs; failure monitoring with auto shutdown at the system, axis,
and control mode fevels; and off-line BITE. Initial flight testing will
begin in February, 1974. (Author}

A74-18877 # Three dimensional supersonic flow field anal-
ysis of the B-1 airplane by a finite difference technique and
vomparison with experimental data. L. D'Attorre, M. A. Bilyk, and
R. J. Sergeant {TRW Systems Group, Redonde Beach, Calif.).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 12th, Washington, D.C., Jan. 30-Feb. 1. 1874,
Paper 74-189. 23 p. 10 refs. Members, $1.50; nonmembers, $2.00.
Contracts No. F33667-71-C-10585; No. F33657-73-C-0068.

A finite difference, artificial viscosity computer ¢code has been
successfully utilized to calculate numericalty the 2-dimensional flow
field over the B-1 bomber. Far the Mach numbers considered (1.6
and 2.2}, an excellent correlation has been obtained between the
theory and experimental wind tunnel data. Vehicle local surface
pressure, surface flow field {oii flow} and shock wave locations are all
predicted quite accurately. The near and far flow field cross flow,
vortex flow, shock interactions and exhaust jet interference were alsa
determined. The airplane shape was represented numerically by the
exact cross-section coordinates which define the acwal shape of the
vehicle. {Authar}

A74-18881 * # Electronic displays and digital sutomatic con-
ol in advanced terminal area operations. 5. Salmirs {NASA, Langley
Research Center, Hampion, Va.) and H. N. Tohis {Bocing Com-
mercial Airplane Co., Seattle, Wash.}. American Institute of Asro-
nautics and Astronautics, Aeraspace Sciences Meeting, 12th,
Washington, D.C., Jan. 3Q:Feb. 1, 1974, Paper 74-27. 8 p. Members,
$1.50; nonmembers, $2.00.

A74-18882 § Evaluation of aircraft departure divergence
criteria with a six-degree-of-freedom digital simulation program. R, J,
Pelikan (McDonnell Aircraft Ca., St. Louis, Mo.). American Institute
of Agronautics and Astronautics, Aerospace Sciences Meeting, 12th,
Washingtun, D.C., Jan. 30-Feb, 1, 1974, Paper 74-68. 8 p. Members,
$1.50; nonmembers, $2.00,

A74-18897 Investigations concerning wing-fuselage inter-
ference in the case of subsonic velocity {Untersuchungen zur
Fliigel-Rumpf-Interferenz  bei  Unterschallgeschwindigkeit). H.
Karner, S. R, Ahmed, and R. Miiller {Deutsche Forschungs- und
Versuchsanstalt fiir Luft- und Raumfahrt, Institut fiir Aerodynamik,
Braunschweig, West Germany). DF VL R-Nachrichten, Dec. 1973, p.
509-511. In German.

It is pointed out that in modern subsonic commercial aireraft
the fusalage has a considerable effect on the distribution of the
pressure to which the wing area is subjected. Theoretical studies
conducted to investigate this effect are discussed, giving attention to
the development of a computational approach for a wing-fuselage
combination with a circular fuselage. The further development of a
procedure for computations in the case of complete aircraft
configurations of arbitrary geometry is also considered. The theo-
retical studies have been supplemented with experimental in-
vestigations in three different wind tunnels, G.R.

A7418901 A new ILS localizer for regional airports
{Neuer ILS-Landekurssender fir Regionalflugplitze). W. Fogy, M,
Raab, M. Mozer, and R. Stoiber (Deutsche Forschungs- und
Versuchsanstalt fir Luft- und Raumtahrt, Institut fir Flugfunk und
Mikroweilen and Institut fisr Satellitenelektronik, Qberpfaffenhofen,
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West Germany), OF VLR-Nachrichten, Dec. 1973, p. 517, §18. |n

German. )
The new installation described employs two horizontal dipoles.

The antennas provide the basis of an interferometer. The third
antenna of the conventional localizer is not reguired by the new
system. Tests show that difficulties occurring in connection with
certain weather conditions and ground characteristics can be over-
come by relatively simple means. Technical problems regarding the
phase and amplitude constancy have been solved. Electronic details
concerning the new localizer are examined. G.R.

AT4-1890G2 # The Alpha Jet programme, P. Kania. Dornier-
Post [English Edition), no. 4, 1873, p. 3-10.

The Alpha Jet aircraft is being developed by Dassault-Breguet
and Dornier as a joint German-French venture. The Alpha Jet is to be
built in two almost identical versions including close air support
aircraft for the German Air Force and a trainer for the French Ajr
Force. The early program phases are discussed together with the
development phase and aspects of flight testing. The first production
aircraft are scheduled for delivery toward the end of 1976, It is
pointed out that an aircraft of the Alpha Jet class would have good
export prospects, Only conventional methods and famitiar materials
are to be used in producing the aircraft. G.R.

A74-18925 Supersonic fuels from medium oils produced
by the thermal cracking of crude oil residues {Uberschatlkraftstoffe
aus Mittellen der thermischen Krackung von Rohéfriickstinden}, R,
Erlmeier (Deutsche Forschungs- und Versuchsanstalt fir Luft- und
Raumfahrt, Institut fir Flugtreib- und Schmierstoffe, Munich, West
Germany) and E. Meisenburg {Union Rheinische Braunkohlen
Kraftstoff AG, Wesseling, West Germany). £rdd/ und Kohle Erdgas
Petrochemie vereinigt mit Brennstoff-Chemie, vol. 26, June 1973, p.
334-338. 10 refs. In German. (DFVLR-SONDDR-301)

The processing steps involved in obtaining the fuels are
discussed, taking into account distillation, hydrogenation, and
refining procedures. Attention is given to the effect of n.paraffins
and aromatic compounds on the fuel characteristics, The composi-
tion of the fuels was determined by anatytical procedures which
included thermodiffusion and NMR measurements, The praperties of
the fuels are compared with the requirements for fuels on a
hydrocarbon basis which are 10 be used for velocities at Mach
number 3. The investigation shows that the considered approach can
provide suitable fuels for supersonic flight applications. G.A,

AT74-18987 On the modes of icing of symmetrical lifting
surfaces. A, M. Mihitarian, V. A. Kas'ianov, L. P. Goliakov, and Ju.
G. Koval® {Kievskii Institut tnzhenerov Grazhdanskoi Aviatsii, Kiev,
Ukrainian SSR). (Gidromekhanika, vol. 21, 1972, p. 60-65.) Fluid
Mechanics - Soviet Research, vol, 2, Nov.-Dec. 1373, p, 151-156,
Translation.

A method is presented which allows one to investigate the form
of ice forming on the tip of simple aeradynamic shapes placed in a
monodisperse aergsol How under conditions of instantaneous glacia-
tion of the captured particles. This method is used for obtaining
diagrams of zones of types of icing for theoretical shapes formed by
a ‘sourcesink’ systern of identical strength and by a 'source-
uniformly distributed sink array” system. {Author)

AT4-18998 T700 aims at low combat maintenance. M. L.
Yatfee. Aviation Week and Space Technology, vol. 100, Jan. 28,
1974, p. 45, 47-49. ‘

The described T700-Ge-700 engine under development is a small
compact turboshaft engine. The 15-sph engine has been selected by
the Army to power its utility tactical transport aircraft and advanced
attack helicopter. A distinctive feature of the engine is an integral
inlet particle separator which will operate all the time with the
engine on and which is expected to reduce significantly engine
maintenance on helicopters operating in severe combat environ-
ments. V.P.



A74-190517‘ # °° Computer prediction of aircraft noise. P. J.
Dickinson_ (Southampton, University, Southampton, England). Tech
Air, vol. 30, Jan. 1974, p. 3-11.

A mathematical computer model was designed to predict the
economic jmpact of achieving reduced noise levels from aircraft, The
program suite designed is shown in block form. Ten main programs
are. supplied with input data from three storage files. The first of
thege contains all the data relating to each aircraft type. The secand
file contains all the flight data at the airports under investigation,
The third file includes a delimitation of each airport environ into five
land usage categories. G.R.

A7419205-# .. The $3A - A new dimension in airhorne saa
control. R, R. Heppe, L. E. Channel, and C. W. Cook (Lockheed-
California Co., Burbank, Calif.). American Institute of Aeronautics
and Astronautics, Annual Meeting and Technical Display, 10th,
Washington, \0.C., Jan, 28-30 1974, Paper 74-23%. 12 p. Members,
$1.50; nonmembers, $2.00.

The new S-3A patral aircraft fills the requirement to reptace the
obsolescent -and operationally inadequate 5-2. The S§-3A has been
shown to offer major performance gains in all systems areas having
significant impact on mission effectiveness. The gains in S-3A
effectiveness are primarily attributable to the advanced data pro-
cessing, sensors, and new integration features which, in combination,
comgrisé the central most important system capability in the S-3A.
These additional capabilities, in turn, make it possible to utilize
increased numbers of sonobuoys and additional weapans capabilities
to further enhance effectiveness. F.R.L.
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' STAR ENTRIES

N74-13701 Maryland Univ.. College Park.
ARTIFICIAL DEVELOPMENT OF AN ATMDSPHERIC
BOUNDARY LAYER FLOW MODEL IN A WIND TUNNEL
Ph.D. Thesis '
Fredric Allen Gedshall 1973 117 p
Avait. Univ. Microfilms Order No, 73-23725

A wind flow model of the atmospheric boundary layer may
be produced in a wind tunnel. With the use of wind flow
modulating -devices placed in the tunnel entrance. a thick flow
mode! may be produced at the entrance to the tunnel. Thus a
long wind fetch in the tunnel is not needed to produce the
thick boundary layer model. In this experiment a tharmally stabla
boundary layer wind flow model was produced for the purpose
of studying atmospheric diffusion. Mot wire anemomstry and
cold wire temperature measuring equipment are used 14
measure vertical heat and momentum flux in the model. These
fluxes are used to compute a flux value for L which is found to
be equal to the gradient determined value of L The suitability
of the model for study of atmospheric diffusion is demonstrated
by this test of eddy flux in the model. Dissert. Abstr.

N74-13702 Notre Dame Univ., Ind.
THE DETERMINATION OF NON-SYMMETRIC VEHICLE
STABILITY PARAMETERS FROM RESPONSE DATA Fh.D.
Thesis
Robert John Lusardi 1973 145 p
Avaik:  Univ. Microfiims Order No. 73-24322

Methods are prasanted for the determination of the parameters
of ordinary differential equations from response data. Application
is made to the anhgular motion of a non-symmetric flight vehicle.
In particular. the supposedly symmetric spinning bady of revolution
is investigated to show that those parameters which depend on
the dynamic flow field are not governed by the symmetry
assumplion. Dissert. Abstr.

N74-13706*§ Scientific Translation Service, Santa Barbara,
Calif.
THE INSTITUTE FOR FLIGHT MECHANICS, BRAUN-
SCHWEIG (0B1) AND STUTTGART (027)
Washington NASA Dec. 1973 69 p refs Transl into ENGLISH
from the German report
{Contract NASw-2483}
(NASA-TT-F-15197) Avail: NTIS HC $5.50 CSCL O1A

The Institute of Flight Mechanics of the DFVLR is engaged
in theoretical and experimental works on the solution of flight
dynamic problems predominantly in the field of asronautics. ‘In
the field of flight dynamics of aircraft, amphasis is on the project
of a variable stability aircraft using the HFB 320-S1 research
aircraft. Thus important flight test data may be obtained for
cusrent research activities supporting the improvement of methods
to predict aircraft performance and handling qualities. Further.
emphasis is laid on investigations of rescue and recavery $ystams.
Drop tests. model tests and theoretical investigations. run side
by side, to approach the solutions of the numerous problems
(such as function. dynamic behavior, strength). Finally. system
analyses and system evaluations are performed with probabilistic
_and operations research mathods in cooperation with other
institutes. ) : Author
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N74-13707*# Kanner {Leo} Associates. Redwood City. Calif.
CALCULATION OF POTENTIAL FLOW ABOUT AXIALLY
SYMMETRIC FUSELAGES, ANNULAR PROFILES AND
ENGINE INLETS
W. Geisslar Washington NASA Dec. 1973 16 p refs Transl
into ENGLISH from Z. Flugwissenschaften (West Germany), v. 20,
no. 12. Dec. 1972 p 457-462
{Contract NASw-2481)
(NASA-TT-F-15213} Avait: NTIS HC $3.00 CSCL 01A

The calcutation of the potential flow about bodies of revolution
|ciosed bodies, inlets. cawis) is done by a method using surface
distributions of sources. sinks, and vortices. This method deals
with the case of an arbitrary flow about the body. Besides
axisymmetric flows and flows at incidence to the body axis. it
is possible to take care of the flow field induced by another
bod (interference problem). A panel method is used for the
numerical solution of the problem, in the case of an axisymmetric
bady. the surface elaments are frusiums of cones of small axial
length. For different types of bodies the results of this method
ara comparad with measurements. Author

N74-13708*§ Avco Corp, Wilmington, Mass. Systems Div.
ANALYSIS OF STALL FLUTTER OF A HELICOPTER RADAR

BLADE Final Report

Peter Crimi  Washington NASA  MNov. 1973
Sponsored in part by USAAMRDL
[Contract NAS1-11378B)
(NASA-CR-2322) Avail: NTIS HC $4.50 CSCL 01C
A study of rotor blade aerpelastic stability was carried out,

using an analytic model of a two-dimensional airfoil undergeing
dyrnamic stall and an elastomechanical representation including
flapping. flapwise bending and torsional degrees of freedom.
Results for a hovering rotor demonstrated that the models used
are capable of reproducing .both classical and stall flutter. The
minimum rotar speed for the occurrence of stall flutter in hover,
was faund to be determined from coupling between tarsion and
flapping. Instabilities analogous to both classical and stall Hutter
ware found to occur in forward flight. However, the large
stall-related torsional oscillations which commonly limit aircraft
forward speed appear to be the response 10 rapid changes In
aargdynamic moment which accompany stall and unstall, rather

wn the result of an aeroelastic instability. The severity of

l-related instabilities and response was found to depend to

ne extant on linear stability. Increasing linear stability lessens
the susceptibility to stall flutter and reduced the magnitude of
the torsional rasponse Lo stall and unstall. Author

134 p  refs

N74-13709%# Advisory Group for Aerospacs Research and
Development, Paris (France).
DYNAMIC STALL
P. Crimi (Aveo Corp.. Wilmington, Mass.}) and P. F. Yaggy. ed.
{Army Air Mobility Res. and Develop. lab., Moffett Field, Calif)
Nov. 1972 41 p refs Sponsored by NASA
[NASA-CR-136473; AGARD-AG-172) Awvail: NTIS HC $4.25
CSCL O1A

Problems associated with unsteady stall are surmarized and
past experimental and theoretical studies, relating primarily 10
dynamic stall of helicopter rotor blades, are reviewed. The problems
attendant to analytic treatment of dynamic stall. including
identification of relevant flow alaments and definition of unsieady
separation, are then discussed, and the basis for a theory which
accounts for viscous effects and viscous-inviseid interactions
analytically is presented. Results of computations ara compared
with measured loading on an airfoil undergoing sinuseidal pitching
motion. The amaunts of lift overshoot and their variation with
frequency are in good agreament. Analyses of wake-induced stall
and stall flutter of a helicopter rotor blade are then presentad.
The resuits indicate that the karge stall-related torsional oscillations
which commaonly limit helicopter forward speed are the respanse
to rapid changes in aerodynamic moment which accompany stall
and unstall, rather than the consequance of an aeroelastic
instability. Author

N74-137104 Advisory Group for Aerospace Research and
Development, Paris {Franca).
MAGNUS CHARACTERISTICS OF ARBITRARY ROTATING



N74-13713

BODIES
I. D. Jacobson (Va_ Univ.) and P. F. Yaggy. ed. {Army Air Mobility
Res. and Develop. Lab. Moffett Field, Calif) Nov. 18973 62 p
refs
(AGARD-AG-171} Awail: NTIS HC $5.25

Theoretical and experimental investigations of the Magnus
effect on arbitrary badies of revolution are raviewad. The main
emphasis is on spning projectiles at angle of attack. both with
and without fins. Flow visualization measurements are used g
assess the accuracy of the existing theories. Laminar, turbulent.
and mixed boundary layers are considered. Author

N74-13713 West Virginia Univ., Morgantown.
THE STABILITY OF HELICAL VORTEX FILAMENTS IN THE
WAKE OF A HOVERING ROTOR Ph.D. Thasis
Ojars Skujins 1873 130 p
Avail:  Univ. Microfiims Order No, 73-23891

The gecmetry and stability of the wake of a hovering rotor
out of ground effect was investigated. A schlieran system in
conjunction with a high speed drum camera was developed for
this purpose, so that real time sequence photographs could be
taken of the vortex filaments as they were convacted downstraam,
with rotor azimuth angle increments as small as 15 degrees
being possible between exposures. Two. three and four bladed
16 inch diameter rotors were used operating at rotor speeds of
up to 9000 RPM. The effects of tha various rotor parameters,
such as rotor speed. number of blades, and collective pitch.
were correlated with the stability of the vortex wake system.
Factors including vortex instability growth rate and modes of
instabilities are discussed. Dissert. Abstr,

W74-13714 Georgia Inst. of Tach., Atlanta.
EFFECT OF COMPRESSIBILITY ON THREE-DIMENSIONAL
HELICOPTER ROTOR BLADE FLUTTER Ph.D. Thesis
William Felton White 1973 94 p
Avail:  Univ. Microfilms Order No. 73-22047

An analytical siudy is presented to determine a flutter criterion
applicable to helicopter rotor blades. To accomplish this, it is
hecessary to establish the refative accuracy and computational
efficiency of comprassible unsteady aerodymamic theories
applicable to rotor blades. Considerations are restricted to the
classical flutter of an equivalent single rotor in hover at low
inflow. Strip theory is used to compute agrodynamic loads.
Comparison is made with aexpenimental data. Dissart. Abstr.

N74-13715%j
Lab. .
AUTOMATIC CONTROL OF A HEUICOPTER WITH A
HANGING LOAD
Marendra K. Gupta and Asthur E. Bryson. Jr. Jun. 1973 88 p
refs
(Contract NAS2-5143)
(NASA-CR-136504; SUDAAR-459) Avail: NTIS HC$6.50 CsSCL
oc

An autopilot togic is designed here for controlling & helicop-
ter with a hanging load. A 16th order model for the system is
decoupted into four subsystems: {1) a second order system for
yawing motion, (2) a second order system for vertical motion,
(3} a sixth order system for longitudinal mation, and {4} a sixth
order system for lateral maotion. A measuring scheme, which
could be used in remote areas, is developed and filters are
designed to estimate the state variables from these measure-
ments. The autopilot can be used to move the load over short
distances without retracting the cables. This is dane by automati.
cally shifting the autopilot modes from position-hotd (hover) to
acceleration-hald to velogity-hold {eruise) to deceleration-hoid to
velocity-hold {near hover} to position-hold (hover). Use of such
3n autopilot might save considerable turnaround time, The Sikorsky
S-81 helicopter is chasen as an example vehicle. The performance
of the controlled system is studied in the presence of langitudinal
and lateral winds. Author

Stanford Univ., Calif. Guidance and Control
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N74-13718§ Cranfield Inst. of Techrology {England). Coll. &f
Agronautics.
PERFORMANCE CHARACTERISTICS OF SHORT HAUL
TRANSPORT AIRCRAFT INTENCED TO OPERATE FROM
REDUCED LENGTH RUNWAYS
D. Howe Apr. 1973 32 p refs
(CRANFIELD-AERO-18) Avail: NTIS HC $3.75

The design characteristics of future short haul transport aircraf
intended to operate from runways of reduced length are
compared to those used at the present time. The results show
that it shoufd be possible to design reduced take off and landing
(RTQL) aircraft to operate safely from runways of 4000 ft length
without the need for power augmented lift. Such an aircraft
wauld operate at speeds very similar to those used by current
short haul transports, the main difference being in the need to
provide a static thrust/weight ratio of the order of 0.4. On the
other hand shont take off and landing {$TOL) aircraft intended
to operate from runways of about- 2000 # length require a
substantial degree of powered [ift both for take off and landing.

Author

N74-13717%¢  Scientific Translation Service, Santa Barbara,
Calif.
NEW TECHNOLOGIES AND PROFITABILITY OF HELICOP-
TERS
J. Andres Washington NASA Dec. 18973 54 p rel Transl.
imto ENGLISH of the papar presenmted at the AGARD Flight
Mech. Panel Symp. Aircraft Design Integration and Optimization
{Maignane, France), QOct. 1873 22p
{Contract NASw-2483)
(NASA-TT-F-15195) Avail: NTIS HC $4.75 CsSCL O1¢

A study was conducted to determine the economic aspects
of helicopter operation for commercial purposes. Concepts of
specific cost and cost per kilogram provide the basis for the
analysis. The fundumentai characienstics of helicopters which
datermine its missian and profitability are discussed. Spacific
areas investigated are: {1) fatigue life of components, {2) noise
reduction, [3) vibration reduction, {4} optimization of rolary wings,
and (5] application of composite materials for helicopler
construction. Author

N74-13718*} Boeing Co.. Wichita, Kans,
THE INFLUENCE OF WING LOADING ON TURBOFAN
POWERED STOL TRANSPORTS WITH AND WITHOUT
EXTEANALLY BLOWN FLAPS Final Repart
R. L Morris, C. R, Hanke, L. H. Pasley, and W. J. Rohling
Washington NASA Nov. 1973 185 p refs
{Contract NAS1-11370)
[NASA-CR-2320: D3-8514-7) Avail. NTIS HC $4.75 cSCL
01C

The effects of wing foading on the design of shon takeoff
and landing {STOL) transpons using (1) mechanical flap systems,
and (2) externally blown flap systems are determined. Aircraft
incorporating each high-lift method are sized for field lengths of
2.000 feet, 2,500 feet, and 3.500 feet, and for payloads of 40,
150, and 300 passengers. for & 1otal of 18 point-design aircraft.
An assumed 1975 leve! of technology is applied to bath concepts
in terms of propulsion, waeights, active contrals, supercntical wing
mathodology, and acoustics. Low-wing-loading STOL configura-
tions with mecharical flaps are found ta be compatitive with
externally blown flap STQL configurations over wide ranges of
payload and field langth for the airworthiness rules and technaology
improvements assumed. Because the results of design studies
like this one are sensitive to the ground rules assumed, careful
attention is paid to describing the assumptions. These assumptions
must be understood before the results are compared with other
STOL airplane studies. Author

N74.13719%/ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

AERCDYNAMIC AND NOISE MEASUREMENTS ON A
QUASI-TWO DIMENSIONAL AUGMENTOR WING MODEL
WITH LOBE-TYPE NOZZLES



Thormas N. Aiken Sep. 1973 77 p refs
(NASA-TM-X-62237) Avail: NTIS HC $6.00 CSCL 01C

An investigation was made of the static, wind-on aerodynamic
and static. noise characteristics of an augmentor wing having
lobe type nozzles. The study was made in the Ames 7-by 10-Foat
No. 1 Wind Tunnel using a small-scale, quasi-twa-dimensional
made!. Several configurations of lobe nozzles as well as a normal
slol nozzle were tested. Results indicate that lobe nozzles offer
improved static and wind-on aerodynamics and reduced stauc
noise relative 1o slot nozzles. Best wind-on performance was
obtained when the tertiary gap was closed even though the
static thrust augmentalion was maximum with the gap open
Static thrust augmentation, wind-on lift ang drag. and static
noise diractivity are presented as well as typical static and
wind-on exit velocity profiles, surface prassure distributions and
noise spectrums. Tha data are presented with limited discus-
sion. Author

N74-13720%§ National Aaronautics and Space Administration.
Ames Research Center. Moffett Field, Calif.

TAKEOFF AND LANDING PERFORMANCE AND NOISE
MEASUREMENTS OF A DEFLECTED SLIPSTREAM STOL
AIRFLANE WITH INTERCONNECTED PROPELLERS AND
- ROTATING CYLINDER FLAPS

James A. Weiberg, Demo Giulianetti, Bruno Gambucci, and Robart
C. Innis Dec. 1873 58 p refs

(NASA-TM-X-62320) Avail: NTIS HC $5.00 CscL 01C

A YOV-10A aircraft was modified to incerporate rotating

cylinder flaps and interconnected propellers with Lycoming
T-53-L11 engines. Flight tests were made 1o evaluate the low
speed handling qualities and parformance charactaristics. The
flight test results indicated that landings could be made with
approach speeds of 55 to 65 knots (CL. = 4.5} and descent

angles of 6 deg to & deg for total flap angles of 60 deg to

75 dag. At higher flap angles, deterioration of stability and control
charactaristics precluded atiempts at landing. The noise leval on
the ground under an 8 deg landing approach path was below
86 PNdB at distances beyond 1 nautical mile from touchdown.
Takeoffs were made with 30 deg to 45 deg flaps at lift off
speeds of 75 ta 80 knots and climb angles of 4 deg to 8 deg.
Noise levels were below B3 PNdB a1 3.5 nautical miles from
the stant of ground roll. Author

N74-13721%) National Aeranautics and Space Administration.
Ames Research Center, Moffett Field. Calif.
WIND TUNNEL INVESTIGATION OF A LARGE-SCALE
25 DEG SWEPT-WING JET THANSPORT MODEL WITH AN
EXTERNAL BLOWING TRIPLE-SLOTTED FLAP
Kiyoshi Acyagi. Michae! D. Falarski, and David G. Kosnig Nov.
1973 59 p refs Preparedin cooperation with Army Air Mobility
R and D Lab., Moffest Field, Calif.
(NASA-TM-X-62197} Avail. NTIS HC §5.00 c5CL O1C

An investigation has been conductad to determine the
aerodynamic characteristics of a large-scale subsonic jet transport
model with an externally blown triple-siotied flap. The lift of the
model was augmented by the turbofan engine exhaust impinge-
ment on the fiap surface. The model had a 25 deg swept wing
of aspect ratio 7.28 and four turbofan engines, The model was
tested with two flap extents. One extended from Q.11 to 1.00
of the wing semispan. and the other extended from 0.11 to
0.75 of the wing semispan with a single-slotted aileron {from
0.76 1o 1.00 of the wing semispan. The results were obtained
for several flap deflections with and without the horizontal tail
at gross thrust coefficients from O to 4.0. Longitudinal and {ateral
dats are presented with three and four engines operating.

Author

N74-13722%% Giravions Dorand Co.. Suresnes {Francel.
MARCH 1971 WIND TUNNEL TESTS OF THE DORAND
BH 2011 JET FLAP ROTOR, VOLUME 1 Final Report
Marcel Kretz. Jean-Noel Aubrun, and Marc Larche Jun. 1973
56 p refs 2 Vol

{Contract NAS2-3673)
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N74-13725

(NASA-CR-114693; DH-201%-D-E5-Vol-1}  Avail NTIS
HC $4.75

The resuits of wind tunnel tests, second series of tests
perdormed in the NASA Ames 40 x B0 foot wind tunnel, of the
DH 2011 jet-flap rotor are presented and analyzed. The tests
have been focused on multicychc effects and the capability of
this rotor 10 reduce the wibratory joads and stressas in the
blades. The reductions of the vibrations and stresses at tip speed
ratio of 0.4 have attained 5C%. The theory shows further reductions
possible, reaching 80%. The results show that the performance
characteristics after the modifications introduced since 1965
remained unchanged. The domain of investigatiocn has been
enlarged 10 include the tip spead ratios of 0.6 and 0.7. To
analyze the complex aaroelastic phenomena a new analytical
technique has been utilized to represant the mathematical model
of the rotor. This technigue, based on transfer matrices and
transfer functions, appears very simple and it is believed that
this analysis is applicable te many kinds of investigations involving
large numbars of variables. Author

N74-13723*# Giravions Dorand Co.. Suresnes {France).
MARCH 1871 WIND TUNNEL TESTS OF THE DORAND
DH 2011 JET FLAP MOTOR, VOLUME 2 Final Report
Marcel Kretz, Jean-Noel Aubrun, and Marc Larcha Jun. 1873
151 p Sponsorad in part by Army Air Mobility Lab. 2 Vol
{Contract NAS2-3673)
INASA-CR-114694; DH-2011-D-E5-Vol-2)
$9.75 CSCLO1C

Wind tunnel tests were conducted of the Dorand DH 20110
jet flap rotor, The data recordad during the tests consist of: {1}
multicyclic cam coefficients, (2] stress analysis, {3} vibratory loads,
{4) Fourier analysis of flap deflection. and (5) blagde bending
stress. Data are presented in the form of tables and graphs.

Author

Avail: NTIS HC

N74-13724%# Boseing Co. Wichita, Kans.
DEVELOPMENTAL DESIGN, FABRICATION. AND TEST OF
ACOUSTIC SUPPRESSORS FOR FANS OF HIGH BYPASS |
TURBOFAN ENGINES
R. H. Tucker, M. D. Nelsen, G. E. Gregg. and F. |. Palmes
Washington NASA Jan. 1874 63 p refs
{Contract NAS3-14321)
(NASA-CR-2338; D3-8952)
01C

An analysis procedure was devaloped for design of acoustically
treated nacelles far high bypass turbofan engines. The plan was
apphied to the conceptual design of a nacelle for the quiet engine
typical of a 707/DC-8 airplane installation. The resultant design
was modified to a test nacelle design for the NASA Lewis quiet
fan. The acoustic design goal was a 10 db reduction in effective
perceived fan noise levels during takoff and approach. Detailed
nacelle designs were subsegquently developed for both the quiet
engina and the quiet fan. The acoustic design goal for each
nacelle was 15 db reductions in perceived fan noise lavals from
the inlet and fan duct. Acaustically treated nacelles were fabricated
for the guiet engine and quiet fan for testing. Performanca of
salected intat and fan duct lining configurations was axperimentally
avaluated in a flow duct. Resuits of the tests show that tha
linings perform as designed. Author

Avaii: NTIS HC $350 CSCL

N74-13725%§ HNational Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.
FLIGHT STUDY OF A VEHICLE OPERATIONAL STATUS
AND MONITORING SYSTEM ’
James E. Love. William J. Fox |Lockheed-Calif. Co.), and Edward
J. Wickiund {Honeywell. Inc.) Washington Jan. 1964 12 p
E;U].?:SA-TN-D-?546: H-789) Avail: NTIS HC $2.75 CSCL
An analog onboard monitoring system was installed on a
YF-.12 airplane as the first phase of a program to monitor the
engine inlet and portions of the airplane’s electrical and fual
management subsystems in flight. The systam provided data which
waere considered to form a suitable base for diagnostic test logic
and decision criteria for the rest of the program. The data were
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also adequate for the purpose of maintaining the engine intat
and identifying malfunctions within it. The investigation showaed
that the requirements of an onboard monitoring systam shouid
be considered during the original design of the system to be
monitored. Authar

N74-13726*f Hamilton Standard. Windsor Locks. Conn.
Q-FANSTM FOR GENERAL AVIATION AIRCRAFT
Rose Worobel and Millard G. Maye Dec. 1973 267 p refs
{Contract NASZ2-6834)
(NASA-CR-114665} Avail: NTIS HC $1550 CSCL 01C
Continued growth of general aviation over the next 10 to
15 years is dependent on continuing improvemeant in aircraft
safety. utility, performance and cost. Moreover, these advanced
aircraft will need to conform to expected government ragulations
controlling propulsion system emissions and noise lavels. An
altractive compact low noise propulsor concept. the Q-FANTM
when matched to piston, rotary combustion, or gas turbine engines
opens up the exciting prospect of new, cleaner airframe designs
for the next generation of genaral aviation aircraft which will
provida these improvements and mest the expected noise and
pallution restriction of the 1980 time poricd. New Q-FAN
methodolegy which was derived 1o predict O-FAN noise, weight
and cost is presented. Based on this mathodology Q-FAN
propulsion system performance. weight, noise, and cost trends
are discussed. Then the impact of this propulsion systam type
on the complete aircraft is investigated for several faptasentative
aircraft size categorias, Finally, example concepilual dasigns for
Q-FAN/engine integration and aircraft installations are pra-
santed, Author

N74-13727* Boeing Vertol Co., Philadelphia, Pa.
¥V/STOL TILT RGTOR AIRCAAFT STUDY. VOLUME 10
PERFORMANCE AND STABILITY TEST OF A 1.14.822
FAOUDE SCALED BOEING VERTOL MODEL 222 TILT
AOTOR AIRCRAFT (PHASE 1)
F. J. McHugh, W. Eason, H. R. Alexander, and H. Mutter Oct,
1973 52t p refs 10 Vol.
(Contract NAS2-8598)
(NASA-CR-114603; D222-10053-1-Voi-10}
HC 328.256 (CSCL 01C

Wind tunnet test data obtainad from a 1/4.822 Frouds scale
Bosing Modal 222 with a full span, two prop, tilt retor, powerad
model in the Boeging V/STOL wind tunnel are reported. Data
were taken in transition and cruise flight conditions and include
performance, stability and control and blade loads information.
The effects of the rotors, tail surfaces and airframe on the
performance and stability are isolated as are the effects of the
airframe on the rotors. Author

Avail: NTIS

N74-13728§ Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Qhio,
CONTROL CONFIGURED VEHICLE RIDE CONTROL (CCY
RCS). B-52 CONTROL SYSTEM ANALYSIS, SYNTHESIS,
AND DESIGN Tachnical Raport, Dac. 1971 . Jan. 1973
C. R. Stockdale and R. D. Poynesr Jul. 1973 223 p refs
(AF Proj. 487T)
|AD-767530; AFFDL-TR-73-83} Avail: NTIS CSCL 01/2

The Contrel Configured Vehicle Ride Contral Systemn Program
was conducted to demanstrate the capabhility of significantly
improving the ride quality of a large flexible airptans and
lengthening its structural life. The ride control system employs
both horizontal and vertical canards to ba installed and flight
tested on the B-52 LAMS vghicle. The analysis. design, and
flight demonstration of the ride control system was directed
toward one discrete flight condition, low level, high speed The
ride control system was designed to reduce pilot station
accelaration while flying through atmaspheric turbulence.

Author {GRA)

N74-13728{ Litte (Anthur D). Inc., Cambridge, Mass.
FAILURE ANALYSIS OF MELICOPTER EXTERNAL CARGO-
HANDLING SYSTEMS Final Report
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Robert E. Hunt tun. 1973 1B8 p refs
{Contract DAAJO2-72-C-0063; DA Proj. 1F1-62203-AA-33}
(AD-767254: ADL-C-74645. USAAMRDL-TR-73-44) Avail:
NTIS CSCL 01/3

A study of the failure of helicopter cargo-handling systems
was conducted. A data search and compilation were completed
from which the external carga-handling system was defined and
the system aoperation explained. Operational parameters were
also defined and explained. Also criteria for assessing failures
were established, data sources ware cited, a search plan gutlined.
and failure data and consensus data were retrieved and
categorized. The data were taken primarily fram cargo helicopters
deployed in Vietnam. Their overall utitization, load catagories,
and rigging materials were determined, and a consensus summary
of the cause of specific failures was compiled and documented.
A data analysis was conducted with the relationship of failure
occurrences and rates determined for specific types of accidents
and failures. Predominant causes of failures were analyzed, &
cost/value of relationship of cargo dropped established, and
projections of the heavy-lift halicopier as a cargo carrier were
made. Candidate corrective actions were recommended. with
the development of specific corrective actions mads. encompassing
a collapsible cargo net-pallet concept and an invastigation of
carge hook design principles. Authar (GRA)

N74-13730# Princeton Univ., N.J.
Mechanical Sciances.
NOISE GENERATION BY CYLINDRICAL SPOILERS
IMMERSED IN AN AIR DUCT Interim Technical Report
T. M. Tower, Edelbert G. Plett, H. H. Chiu, and Martin Summaerfield
Mar, 1973 255 p refs
{Contract NOOD14-87-A-0151-00289}
(AD-787338: AMS-1092}) Avail- NTIS CSCL 01/3

The repont describes a study concerned with the effect of
thin cytindrical flow spoiters upstream of the exit plane of a
constant-araa duct on the acoustic power output and directivity
patterns of the nuise field external to the duct. Spoilers of
diameter 1/16, 5/32, and 3/16 in. were placed at 1/8 in. and
11 in. from the exit plane of a 1 in. diameter duct. Far-fisld
sound pressure lavels were measured in an anechoic chamber
over & mean velocity range of 260 to 900 h/a The fraquency
range of the investigation was 200 Hz to S50 kHz, while the
Reynolds number range, based on mean velocity upstream of
the spoiter and on spoiler diameter, was 8000 te B80,000.
{(Modified author abstract) GRA

Dept. of Aerospace and

N74.13731§ Systems Associates, In¢, Long Beach, Calif.
US ARMY HELICOPTER HYDRAULIC SERVOCYLINDER
RELIABILITY AND MAINTAINABILITY INVESTIGATION
Final Aeport
James L. Huffman and Sheldon Dockswell May 1973
refs
{Contract DAAJO2-71-D-0003; DA Proj. 1F1-62205-A-118)
(AD-787243; SAI-R73-009: USAAMRDL-TR-73-28) Avail:
NTIS CSCL 13/7

The report describes an investigation carried out to identify.
isolate. and verify the causes of problems with hydraulic
servocylinder actuators used on U.S. Army helicopters, and to
trace the resulting effects on helicopter availability. Design
requirements, quality assurance provisions, maintenance pro-
cedures and practices wara analyzed to assess thair impact upon
the current problems. The analysis of the pertinent failure data
and documentation revealed that five failure modes were
responsible for over 90% of the tatal hydrautic sarvocylinder
removails in a B 1/2-year period. Subsequent analysis of the
various paolicies, practices and procedures showed that these
documents contain anomalies that contribute to the ocgurrence
of the five predominant failure modes. The lack of stringent
basic design requirements. quality control, and adequate
maintenance manuals was shown to be a major contributor to
the |eaking failure mode. This mode accounts far approximately
half of the servocylinder removals from U.S. Army helicopters.

Author [GRA)

148 p



N74-13732§ . Boeing Vertol Co. Philadelphia, Pa.
TRANSMISSION THERMAL MAPPING (CH-47C FORWARD
ROTOR TRANSMISSION] Final Repont
Rocco C. Tocci, A. J. Lemanski, and Nelson J. Ayoub May
1973 170 p refs
{Contract DAAJ02-72-C-0075; DA Froj. 1G1-62207-AA-72)
(AD-767875. D210-10545-1: USAAMRDL-TR-73-24) Avail:
NTI$ CSCL 01/3

The repor presents the results of tests conducted 1o obtain
the thermal maps of a CH-47C helicopter forward rotor
transmission. The tests were conducted at several torque levels
and to several controlled oil-out targeél temperatures. Thermal
growth between selected points on the transmission case was
measured and analyzed. ’ Author {GRA)

N74-13733# General Dynamics/ Canvair, San Diego. Calif.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME
2. DESIGN COMPENDIUM Final Report, 7 Jun. 1871
31 Jan. 1973
J. Herbert. Jr.. €. 5. Levinsky, J. C. Ramsey, E. C. Laudeman,
and H. G. Altman May 1973 273 p refs
{Contract F33615-71-C-1754; AF Proj. 643A)
{AD-767561; GDCA-DHG73-001-Vol-2;
AFFDL-TR-73-21-Vol-2) Awvail: NTIS CSCL 01/1

The design compendium presents methods for astimating
the aerpodynamic and stability and control characteristics of
machanical flaps and the three lift/ propulsion systems: mechani-
cal flaps plus vectored thrust. pxternally blown flaps, and
intarnally blown flaps. A review of warious theoretical ap-
proachas is presented to form a basis for the generalized mathods
that are developed to estimate lift, drag, pitching moment,
downwash, and the lateral-directional stability derivatives. Sample
problems are presented to allow the most advantageous utilization
of the mathodology. The data correlations shown at the end of
tha major sections verify and substantiate the selected approaches.
A general methodology has been developad for predicting the
low speed aerodynamic and stability characteristics of STOL
transport aircraft. The methodology is applicable to the EBF,
IBF, and MF/VT STOL concepts. The basic procedures, which
predict the lift curve versus angle of attack, mawimum ift
coefficiant. induced drag, thrust recovery, pitching momaent, and
downwash angle are easily hand-calculated for & single case or
programmed on a small computer to calculate a large number
of configurations. Authar {GRA)

N74-13734§ Genersl Dynamics/ Convair, San Diego. Calif.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME
4: WIND TUNNEL DATA ANALYSIS Final Report, 7 Jun.
1971 - 31 Jan. 1973
J. Harbent, Jr., J. C. Ramsey, E. C. Laudeman. C. A. Whitney.
and N. A. Pondmareff May 1973 406 p refs
(Contract F33615-71-C-1754; AF Proj. 643A)
(AD-767363; GDCA-DHG73-001-Vol-4;
AFFDL-TR.73-21-Vol-4) Avail: NTIS CSCL 01/3

Force and rake infarmation measured during 1087 hours of
low speed wind tunnel testing conducied by Convair Aerospace
are summarized. Over 273Q data runs were generated on 242
major configuration variables that covered the following lift/
propulsion concepts: meachanical flaps plus vectored thrust,
externally blown flaps, and internally blown flaps. Lift data was
reduced into three basic terms. power-on to powasr-off lift curve
slope ratio, trailing edge flap lift increment at alpha = zero
degrees, and maximum lift coefficient increment due 1o the
application of power. These relationships weare evaluated as &
function of blowing momentum coefficient and correlated for
the effects of configurational variations {wing planform. leading
and trailing edges, and nacelle location). Drag data was reduced
inta the forrm of induced drag factor, minimum profile drag, thrust
racovery and then analyzed as a function of blowing momentum
coefficient. The pitching moment data analysis compares the
flap pitching moment incremant among the various configurations.
(Modified author abstract) GRA
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N74-13735¢ General Dynamics/ Convair. San Diego. Calif.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME
§: FLIGHT CONTROL TECHNOLOGY Fina! Report, 7 Jun,
1971 - 31 Jan. 1973
J. Hebert, Jr., G. Campbell, E. Price, L B. White, and R. Aalstenberg
May 1973 347 p refs
(Contract F33615-71-C-1754; AF Proj. 643A)
(AD-787364; GDCA-DHG73-001-Vol-5; .
AFFDL-TR-73-21-Vol-5) Avail: NTIS CSCL 01/3

Flight control studies conducted during the STOL Tacticai
Aircraft Investigation by Convair Aerospace were directed toward
development of flight control systems for threa versions of the
medium STOL transport. Baseline vehicles used far flight
control studies were:  externally blown flap, nternally blown
flap., and mechanical fltap/vectored thrust configurations.
Requirements of MIL-F-8785B and MIL-F-833000 for arcrah
handling qualities were the guiding criteria for the contiol system
study. The mechamization trade study concluded that fly-by-
wire machanization is preferred over the maore mechanical version
which requires significant fly-by-wire features to achieve the
required augmentation and dacoupling. (Modified author ab-
stract} GRA

N74-13736§% Genersl Dynamics/ Convair, San Diego, Calif.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME
&: AIR CUSHION AND GROUND MOBILITY STUDY Final
Report. 7 Jun. 1971 - 31 Jan. 1973 .
J. Herbert, Jr., H. Weber. G. T. Drapar, C. Kerr, Jr, and T. F.
Reid May 1973 43 p refs
{Contract F33615-71-C-1754: AF Proj. 643A)
{AD-767300; GDCA-DHG73-001-Vol-6;
AFFDL-TR-73-21-Vol-6} Avail: NTIS CSCL 01/3

The air cushion landing system for the STOL transpont aircraft
is discussed. The configuration includes a rubbar-nylon. torus-
shaped trunk attached to the lawer portion of tha fuselage. Air
is supplied to the trunk by turboshaft-driven fans. 1t is then
exhausted through rows of holes along the trunk ground tangent.
Aircraft weight is distributed over the cushion area providing
the desired low ground prassure, After liftoff, the trunk is deflated
and retracts into the fuselage by elastic action. Author

N74-13737¢ Air Force Systems Command, Wright-Patterson

AF8, Ohio. Forsign Technology Div.

OPTIMAL CAPABILITIES OF HYPERSONIC PASSENGER

AIRCRAFT ON KEROSENE FUEL

Ya N. Gaukham 12 Sep. 1973 25 p Transl. into ENGLISH

from Sb. Aerodin. Sverkhzvukovykh Samoletov (USSR), v. 2,

no. 182, 1971 p 14-30

(AD-767887; FTD-HT-23-801-73) Avail: NTIS CSCL 01/3
The report evaluates the optimum flight characteristics of a

hyparsonic aircraft using kerosene fuel. GRA

N74-13738§ Air Force Systems Command, Wright-Patterson
AFB. Dhio. Foreign Technology Div.
FLIGHT GCONTROL OF AIRPLANES AND HELICOPTERS
V. T. Borodin and G. |. Rylskii 27 Sep. 1973 342 p refs
Transl. into ENGLISH of the publ. “Upravienie Polstom Samoletov
i Vertoletov" Moscow, 1972 p 1-238
{AD-767943; FTD-MT-24-318-73) Avail: NTIS CSCL 01/3
In the report an analysis is given and fundamantal results
systematized from foreign investigations an the development of
promising means of automation of flight contrel of aircraft and
helicopters. Structural diagrams and descriptions of the control
systams of contemporary aircraft and helicopters, flexible aircraft,
and also adaptive {self-adjusting. with variable structure,
self-organizing) aviation systems are given. Bioni¢c principles of
adaptation and tha possibility of their use in control systams of
aircraft, and also the problems of automation of landing, flight
on low and maximally low altitudes. and the arrangement of
installad .equipment are examined. Methods of reflecting flight
information to the pilot. the systems of semiautomatic control,
systams for the prevention of collisions ot aircraft in the air,
landing systems, profile flight and the contemporary complexes
of installed equipment are described. GRA
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N74-137394 Naval Postgraduate Schogl. Monterey, Calif.
A MODIFIED DESIGN CONCEPT, UTILIZING DECK MOTION
PREDICTION, FOR THE A-7E AUTOMATIC CARRIER
LANDING SYSTEM M.S. Thesis
Thomas Maxwell Judd Jun. 1873 75 p refs
(AD-7B7691) Avail. NTIS CSCL 01/2

The present concept of automatic carrier landings, Mode |
operational capability. as employed in Navy carrier-based aircraft,
was investigated. The aircraft chosen for study was the A-7E.
The A-7E Ail Weather Carrier Landing System {AWCLS) and
the carrier landing environment including burble effacts and
deck motion were simulated. Height of hook above ramp.
touchdown point, and velogity of impact disparsions were
determined. The current system was then madified, utilizing
the concept of a SPN-42 Deck Motion Compensation Lead
Computer which operates on the basis of known aircraft
characteristics and predicted carrier heave motion. Simulation
showed tnat automatic carrier landing performance as measured
by number of ramp strikes, hard landings, and bolters could be
improved. The modifications suggested require only a minimum
of component additions 10 the AWCLS currently in use in the
Nawy. Authar (GRA)

N74-13740§ Army Material Command, Texarkana, Tex. intemn
Training Centar.
MINIMUM LIFE CYCLE COSTING FOR A V/STOL TRANS.
PORT
Thomas W. Smith 1973 120 p refs
(AD-768133; USAMC-ITC-1-73-21) Avail: NTIS CSCL 01/3
The report proposes a new methodology for life cycle costing.
In particular. a Venical/ Short Take-off and Landing (V/STOL)
transport aircraft is considered. The costs included are those of
research and development, praduction, maintenance, and
operation. The minimom cost is faungd by the minimizatinn of a
function of three variables: maximum speed at best altitude.
gross take-off weight, and maximum thrust per engine.  Several
methods of minimization were investigated, including geometric
programming, Sequential Unconstrained Minimization Technique
(SUMT), and the pattern search technique. The latter method
was used with success and numarous COMpUter runs were
exacuted. The impact of the variation of many inpul parameters
is shawn in the resyits. Author [GRA)

N74-13741§ Sandeis Nuclear Corp., Nashua, N.H.
TACTILE DISPLAY FOR AIRCRAFT CONTROL Final
Technical Report, 1 Jul. 1972 . 31 Aug. 1973
Don H. Ross, Richard A. Sanneman, William H. Levison, Robert
B. Tanner, and Thomas J. Triggs 31 Alg. 1973 97 p refs
Prepared in cooperation with Bolt. Beranek and Newman, inc.,
Cambridge, Mass.
[Contract NOOO14-73-C-0031; ARPA Order 2108; NR Praj.
196-123)
(AD-767763) Avail: NTIS CSCL 01/4

The final report presents a set of manual tracking experiments
that have been conducted to determine the suitability -of tactual
disptays for presenting flight-contral information in multi-task
situations. Although tracking error scores are considerably greater
than scores obtained with a continuous visual display. preliminary
results indicate 1he inter-task interferance effects are sub-
stantially less with the rtactual display in situations that impose
high visual scanning workloads. The single-task performance
degradation found with the tactual display appears to be a result
of the coding scheme rather than the use of the tactual sensory
mede per se. Analysis with the state-variable pilat/vehicle model
shows that reliable predictions of tracking errors can he
obtained for a timitad set of system configurations once the
pilot-related modet parametars have baen adjusted 1a reflect the
pilot-display interactian. Authar (GRA|

N74-13742§ Naval Aarospace Medical Resaarch Lab., Pensacala,
Fla.

ORIENTATION-ERROR ACCIDENTS IN REGULAR ARMY
UH-1 AIRCRAFT DURING FISCAL YEAR 1970: RELATIVE
INCIDENCE AND COST
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Jorma |. Niven, W. Carroll Hixson, and Emil Spezia 14 Sep.
1973 36 p refs :
{MF51524005)

{AD-768307: NAMRAL-1192: USAARL-74-5) Aval. NTIS CSCL
01/2

The report is the fourth in a series of reports deating with
pilot disonentation/vertigo accident problem is Reguiar Army
UH-1 helicopter operations. Incidenca and cost data presented
for fiscal year 197Q include a total of 43 major and minor
arientation-errar, accidents (17 of which were fatal}, resuiting 1n
66 fatalities, 67 nonfatal injuries, and a total UH-1 aireraft damage
cost of $7,706,191. Author [GRA}

N74.-13743# Army Natick Labs.. Mass. Clothing and Personal
Life Suppon Equipment Lab.
ENGINEERING EVALUATION OF AGE LIFE EXTENSION,
T-10 HARNESSES, RISERS AND T-10 TROQP CHEST
RESERVE PARACHUTE CANOPIES. SUPPLEMENT 1:
1964 - 1965 YEAR CLASSES
Michaet €. Mahar, Vasant K. Devarakonda, and Richard D. Welis
Oct, 1973 23 p
(AD-767711; C/PLSEL-112-Suppl-1-
WUSA-NLABS-TR-74-9-CE-Suppl-1)  Avail. NTIS CsCL 01/3
An engineering evaluation of T-10 trogp-type harnesses. risers,
and chest raserve parachute assemblies of year classes (dates
of manufacture) 1964 and 1965 was conducted by laboratory
testing of component materials. The data abtained from limited
samplings from Fort Bragg. No. Carolina, Alaska and the Panama
Canal Zone indicated a generally serviceable condition for this
equipment at nine and eight years of total age. Taken with
more extensive data and with the technical background and criteria
devaloped in the earlisr basic report 72-59-CE, (DDC AD 742-668)
of the same title. dated March 1972, it was concluded that the
recentiy exiended 13 year {risers and harnesses) and 12 year
{canopy assemblies) Jimits are fully substantiated for these
1964-65 classes. Subject to Iatar check testing, further extension
of the age life limit may be found appropriate. Author [GRA|

N74-137447 Air Force Inst. of Tech, Wright-Patterson AFB,
Chio. Schooi of Engineering.
A PRELIMINARY DESIGN OF A REMOTELY-CONTROLLED
GLIDER FOR A LONG-LINE OPERATION M.S. Thesis
Eibridge Lee Snapp, il Jun, 1973 106 p rels
(AD-767879: GA/AE/71-1} Avail: NTIS CSCL 01/3

Low-level, covert observation of a small araa of ground may
be obtained by an unmannaed glider towed from a large aircraft
and suspended in Long-Line-Loiter. This glider is equipped with
a Visually- Coupled Control System operatad through a Low-Light-
Level Television camera. The glider has a gross weight of
4425 Ib of which 2823 Ib is payload. The vehicte features a
high wing and a constant-chord airfoil with 30 ft span. Overall
vehicle length is 17.7 . Wings-level stall speed is 358 knots.
The glider exhibits static longitedinal, lateral, and directional
stability. Attaching the tow cable to the top of the fuselage
above the vehicle center of gravity allows the glider to be flown
in high-speed trail or suspended in Long-Line-Loiter.

Author (GRA)

N74-13746§ Navat Air Develapment Center. Warminster. Pa.
Air Vehicle Technology Dept.
PRODUCTION DATA PACKAGE 267 GALLON EXTERNAL
FUEL TANK
Atbert E. Simkins 23 Aug. 1973 28 p refs
{AD-767937; NADC-73147-30) Avail: NTIS CSCL 01/3

A production data package was developed far & 267 gallon
external fuel tank suitable for use on the F-14 aircraft.

Author {GRA)

N74-13746§ llinois Uniy., Savoy. Aviation Research Lab.
THE DESIGN AND FLIGHT EVALUATION OF A PERFOAM.
ANCE CONTROL SYSTEM M.S. Thesis

Craig Alan Bergman Aug. 1973 68 p refs

(Contract F44820-70-C-0105: AF Proj. 9778)



(AD-767786; ARL-73-16/AFOSR-73-10: AFOSR-73-1696TR)
Avail: NTIS CSCL 01/3 .
A performance control system. which provides direct pilot
control of vertcal speed and bank angle, has been designad
and flight tested n a twin-engine. general aviation aircraft.
Automatic coordination and lift compensation in turns are pravided.
The system is FAA-cenified for normal categery aperations undar
YFR conditions, above 400 fest AGL, with a qualifiad safety
pilot. The operating ,ranges are plus or minus 1500 fpm vertical
speed and plus or minus 60 dagrees of bank angle. The system
i§ insensitive 10 airspeed and altitude. changes. Vertical speed
accuracy is within 100 fpm for changes of powes setting and
landing gear extension/retraction. Durnng flap changes and
turning maneuvers the vertical spead changes by as much as
5§50 fpm. but recovery to within 100 fpm is accomplished within
20 seconds. Bank angle holding accuracy is approximately three
degrees for tumns of standard rate or Jess. Author (GRA)

N74-13747§ Waval Postgraduate School, Monterey, Calif.
THE SIMULATION AND ANALYSIS OF CARRIER LAND-
INGS USING A NONLINEAR PILOT MODEL M.S. Thesis
Clark Albert Wilson Jun. 1973 82 p refs
{AD-767679) Avail. NTIS CSCL 01/2

The report investigated the interaction of the pilot and the
Fresnel lens optical landing system (FLOLS] with the aircraft
system dynamics of a carner landing and attempted to determing
whether or nat tha dynamics of the FLOLS coniributed ta 4
nosadown command by the pilot when approaching touchdown.
With the assumption of a nonlinear pilot model, the entire system’s
equations of motion were programmed on an analog computer
and time histories of approaches for various pilot gains were
recarded and analyzed. Results obtained showed that the stability
of the entire system near touchdown was very sensitive 1o gains
which the pilot adopted. Also, because of the lag in the FLOLS
dynamics, the pilot would, for some pilot gains, input a definite
nosedown command to Counteract a rising meatbalt on the FLOLS
display. The typical result of such a command is a hard landing
or ramp strike. Au{;hor {GRA}

N74-13748# Nava) Postgraduate School, Manterey. Calif. .
THE DESIGN. FABRICATION AND EVALUATION OF THE
AURAL ANGLE OF ATTACK/STALL WARNING SYSTEM
Penn Evans Mullowney, Jr. Jun. 1973 90 p refs
(AD-767663) Avait NTIS cSCL a1/2

Maximum performance and stall avoidance can be.realized in
high-performance aircraft only if the pilot is fully aware of angle
of attack. Because presant methods of providing this information
have proven to be inadequate, an aliernative method has been
proposed. The paper describes an electronic device providing
angle of attack. GH

N74-137494 Air Force Academy, Coto. Dapt of Aeronautics.
A PYLON TO DECREASE THE EFFECTS OF EXTERNAL
STORES ON THE STABILITY OF AIRCRAFT Final Report
Edgar W. Lorson and Lawrence E. Day Jul. 1973 51 p refs
(AD-767913; DFAN-TR-73-5} Avail. NTIS CSCL 01/3
A series of wind tunnel studies were accomplished at 1he
USAFA 10 determina the effect of a new low side area pylon
on the static longitudinal ‘stability of aircraft carrying external
stores. Several configurations of MK 82 and M 117 bombs on
triple ejection racks and multiple ejection racks were run at
Mach numbers of .2. 82 and .91. The static margins for similar
bomb configurations on inventory type pylons and new low side
araa pylons are compared. For the tests at M .2 the l0ss in
static margin for a given configuration on the new low side
area pylon was an average of 19% less than that on an inventory
type pylon. The average loss in static margin far the transonic
runs with 1he inventory pylon was 8.9% mean aarodynamic chord
(MAC! while the same configurations with the new pylon gained
an average of 2.2% mean aerodynamic chord (MAC).
. Author (GRA)
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N74-13764

N74-13750§ Air Force Academy, Cola. Dapt. of Aeronautics.
A COMPUTER PROGRAM FOR AIRCRAFT OPTIMAL
CONTROL PROBLEMS .
Jerry D. Hines and Juane M. Davis Jul. 1973 117 p refs
(AD-767919; DFAN-TR-73-4) Avail: NTIS CSCL 01/3

The repont described uses 2 gradient technique having a
rapid convergence rate 10 investigate prablems of aircraft optimal
controh. The FORTRAN pragram for the Burraughs 6700 computer
and sample output are included for a minimum tima turn (3
dimensional) for an aircraft with thrust vectoring capability. The
operation of the program is explained and the program variables
are identified. Authar |GRA)

N74-13751# Center for Naval Analyses, Arlington, Va.
AIRCRAFT FORCE PROTECTION MODEL VOLUME 1:
USERS GUIDE TO AFPM
Steven W. Klein and Thomas H. Thoureen Mar. 1973 151 p
refs
{Contract NOOO14-68-A-0091)
(AD-767946; CNA-Res-Contrib-225) Awvail: NTIS C3CL 15/5
The Aircraft Force Projection Modal (AFPM) is a FORTRAN.
model which projacts the Navy's aircraft inventary aver a ten-yéar
period and artempts to satisfy the operating requirements of a
given set of forces with the projected operating inventory. This
compatison of operating inventory and force requirements is the
characteristic which sets the AFPM apart from most inventory
projection modats. The AFPM generatas useful characteristics
of the aircraft inventory such as projections of the age distribu-
tion, attrition quantities, pipsline reguirements and rework
requiraments. Author |GRA)

N74-13752§ Environmental Protection Agency. Washington,
D.C. Office of Noise Ablatement and Cantrol.
MILITARY AIRCRAFT AND AIRPORT NOISE AND OP-
PORTUNITIES FOR REDUCTION WITHOUT INHIBITION OF
MILITARY MISSIONS Final Report
Sidney Nethery 27 Jul. 1973 187 p refs
(PB-223637/0GA) Avail; NTIS HC §6.26 CSCL 01C

The report is a result of an extensive task force effort to
gather all available data pertinent to military aircraft and airport
noise and opportunities for reduction without inhibition of military
missions. It reprasents the interpretation of such data by the
task group chairman responsible for this specilfic report. GHA

N74-13763§ Naval Postgraduate School, Monterey. Calif. Dept.
of Electrical Engineering.
TURNING CHARACTERISTICS OF THE BELL 100 TON
SURFACE EFFECT SHIP M.S. Thasis
Kenneth Randall Myers Jun. 1973 145 p rafs
|AD-767680) Avail: NTIS CSCL 13/10

The turning characteristies of the Bell 100 ton captured Air
Bubble Surface Effect Ship (CAB/SES) are studied with the aid
of the Oceanic- Incorporated computer simulation. The crahs
motions for straight runs, straight runs with waves and twrning
runs under calm water conditions. are compared with the final
set of computer simulation turning maneuvers with waves involving
changing speeds. wavelengths, wave amplitudes, and final rudder
angles. Author {GRA)

N74-13764# Rockwell International Corp.. Los Angeles Calif.
Aircraft Div.

STOLTACTICAL AIRCRAFT INVESTIGATION. EXTERNALLY
BLOWN FLAP. VOLUME 1: CONFIGURATION DEFINITION.
SUPPLEMENT 1: AERODYNAMIC TRADES OF FLAP AND
ROLL CONTROL SYSTEM  Final Report. 10 Jun. 1971 -
10 Dec. 1872

Dirk J. Renselaer Wright-Patterson AFB. Ohio AFFDL Apr.
1973 122 p refs & Vol

{Contract F33615-71-C-1760:. AF Proj. B43A)
(AD-767179; AFFDL-TR-73-20-Vol-1-Suppl-1)
CsCL 01/3

Awvail: NTIS



N74-13755

Contents: Comparison of climb speeds; Comparisan of roil
accelaration with all engines operating; Comparison of roll
acceleranon with one engine inoperative; Comparison of lift loss
due to maximum roli controt. GRA

N74-13755f Rockwell:International Corp.. Los Angelas Calif.
Aircraft Duv.
STOL TACTICAL AIRCRAFT INVESTIGATION, EXTERNALLY
BLOWN FLAP. VOLUME 3: PERFORMANCE METHODS
AND LANDING RULES Final Report, 10 Jun. 1971 - 10 Dec.
1972
Dirk J. Renselaer Wright-Patterson AFE, Ohio
1973 161 p refs 6 Vol
(Contract F33615-71-C-1760; AF Proj. 643A}
{AD-767180: AFFDL-TR-73-20-Vol-3) Avail: NTIS CSCL
01/3

Contents:  Identification of critical STOL safety aspects;
Recommended ground rules: STOL takeofi performance; STOL
landing performance. GRA

AFFDL Apr.

N74-13756§ Rockwell international Coep. Los Angeles Calif.
Aircraft Div,
STOL TACTICAL AIRCRAFT INVESTIGATION, EXTERNALLY
BLOWN FLAP. VOLUME &, PART 1: CONTROL SYSTEM
MECHANIZATION TRADE STUDIES Final Report, 10 Jun.
1971 - 10 Dec. 1972
Robert W_ Phillips Wright-Patterson AFB. Ohic AFFDL Apr.
1873 70 p refs & Vol
{Contract F33615-71-C-1760; AF Froj. 543A)
(AD-767181; AFFDL-TR-73-20-Vol-5-Pt-1) Awvail: NTIS CSCL
a1/3

Contents:  System analyses: System characteristics compar-
ison; Control component requirements: Handling qualities. GRA

N74.13757§
Aircraft Div.
STOL TACTICAL AIRCRAFT INVESTIGATION, EXTERNALLY
BLOWN FLAP, VOLUME 5, PART 3: STABILITY AND
CONTROL DERIVATIVE ACCURACY REQUIREMENTS AND
EFFECTS OF AUGMENTATION SYSTEM DESIGN Final
Report, 10 Jun. 1971 - 10 Dec, 1972
Victar H. Kumoto and William K. Elsanker Wright-Patierson
AFB, Ohic AFFDL Apr. 1973 201 p refs & Vol.
{Contract F33615-71-C-1760: AF Proj. 6434}
{AD-767182. AFFDL-TR-73-20-Vol-5-Pt-3} Awvail: NTIS CSCL
01/3

/Cumems: Fiying qualities requirements; Selection of basaline
flight condition; Selection of coefficient variation ranges: Technical
appraach; Coefficient prediction accuracy reguirements. Laterai-
directional parameter variation data; Longitudinal parameter
vanation data: Coefficient accuracy requirements -- unaugmented
aircraft. Coefficient accuracy requirements -- baseline augmen-
ted aircraft. GRA

Rockwell International Corp., Las Angelas Calif

N74-13B82%¢ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
A REAL-TIME DIGITAL PROGRAM FOR ESTIMATING
AIRCRAFT STABILITY AND CONTROL PARAMETERS
FROM FLIGHT TEST DATA BY USING THE MAXIMUM
LIKELIHOOD METHOQD
Handall D Grove and Stanley C. Mayhew (Electronic Assoc.,
Inc.) Washington Dec. 1973 132 p refs
(NASA-TM-X-278B; L-8796) Avail: NTIS HC $450 CSsCL
oge

A computer program (Langley program {1123) has been
daveloped for estimating aircraft stability and control parameters
from fnght test data. These parameters are estimatad by the
maximum likelihood estimation procedure implemented on a
real-time digital simulation system, which uses the Contral Data
6600 computer. This system allows the investigator to interact
with the program in order to obtain satisfactory resuits, Part of
this system, the centrod and display capabilities. is described for
this program. This report also describes the computer program
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by presenting the program wvériables, subroutines. flow charts,

listings, and operational features. Programn usage is demon-

strated with & test case using pseudo or simulated flight data.
Auther

N74-13903§# Westinghouse Electric Corp.. Lima, Ohio, Aerospace
Electrical Div.
THE ac POWER CONTROLLERS FOR SOLID STATE
DISTRIBUTION SYSTEM. VQLUME 1: DESIGN, DEVELOP-
MENT, FABRICATION, AND TEST OF HYBRID DEVICES
Final Report, Jun. 1971 - May 1973
James T. Mitchell. W. W. Billings, K. C. Shuey, and C. M. Gauthier
Sep. 1973 162 p
(Contract F33615-71-C-1900:; AF Proj. 3145}
(AD-768199; WAED-73-12-Vg|-1: AFAPL-TR-73-75-Vol-1)
Avail: NTIS CSCL 09/3

The report describes the work done in a program in which
solid state power controilers were designed, developed, fabricated.
and tested. Units rated 1.0 through 5.0 ampagres, 230 volts,
and 1.0 through 75 amperes, 115 volts, 400 Hz, were built
using hybrid thick-film bare chip and wire techniques. Datails of
the test results, circuit designs. and recommendations are included
as part of this report. Author (GRA)

N74-13964} Army Transportation Enginearing Agency, Newport
News, Va.
RESTRAINT PROCEDURES FOR CARGO LOADED IN
VEHICLES TO BE AIR TRANSPORTED
Louis Zabohonski, Jr. Aug. 1973 46 o]
(AD-768172; USATEA-73-23) Avail: NTIS CSCL 13/6

The report covers an analysis of the strength of the side
rackes of Army tactics! carge vehidles to deiermune their suitabniiiy
to restrain cargo during air transport. The shear strangth of the
attachment of the cargo bed to the frame is defined based on
information furnished from the US Army Tank-Automotive
Command (USATACOM). Outlined are procedures for properly
loading and restraining cargo in vehicles. using commaonly available
material. Results of the report indicate that the cargo bed shear
from the frame and that these loads can be adequately restrained
to the wehicle. The repont also reveals potential problems in
analyzing aircraft floor loads when the cargo is a loaded
vehicle. Author {GRA)

N74.13967¢ Braun {C. F.) and Co. Alhambra, Calif.
TURBOJET AIRCRAFT ENGINE TEST CELL POLLUTION
ABATEMENT STUDY Final Report, Jul. - Dec. 1972
George F. Davies and Richard H. Crow 29 Jun. 1973 96 p
refs
(Contract N62399-72-C-0020)
{AD-768287; NCEL-CR-74.001} Avail: NTIS CsCL 21/5

The report summarizes the results of a survay and analysis
of the application of conventional air peltutant abatement systems
to the exhausi gas from jet engine test cefls. The following
methods for gas treatment were investigated: wet scrubbers,
incingrators, electrostatic precipitators, filters. dry inediat
colectors. The least costty methods for meeting prasent emission
standards are water scrubbing systems. One of the most attractive
of wet scrubbers using Koch Flexitrays is developed in detail.
The report covers the associgted prablem of water supply and
disposal. The report also includes research and davelopment
suggestions for test cell emission cantrof. Author (GRA)

N74-13960 New York Univ., N.Y. .
THREE-DIMENSIONAL COMPRESSIBLE BOUNDARY
LAYER FLOW OVER A YAWED CONE WITH MASS
INJECTION Ph.D. Thesis

Ohyun Rho 1973 191 p

Avail:  Univ. Microfilms Order No, 73-19402



. An analytical scheme called the method of multi-interval
expansions was introduced to solve the equations of the
three-dimensional boundary layer flow. In multi-interval expan-
sions, the solutions of the boundary layer equations in the interval
are expressed in terms of those of the previous imerval in such
a way that all the physical properties and the relevant differential
equations are continuous at the boundary betwean intervals.
Consequently, the solutions for the whole flow field are obtained
if the solutions of the first interval have been obtained. The first
interval can be chosen, in general, as any region of the flow
field, However, it may be preferably chosen 25 a domain, if
possible, of the flow field where tha governing differential
eguations are simplified in view of the nature of the flow field
at that particular domain. for example, the plane of symmetry
of a yawed cone. Dissert. Abstr.

N74-13992f ARO. Inc., Amold Air Force Station, Tenn.
CALCULATION OF THE BOUNDARY-LAYER FLOW IN THE
WINDWARD SYMMETRY PLANE OF A SPHERICALLY
BLUNTED AXISYMMETRIC BODY AT ANGLE OF ATTACK,
INCLUDING STREAM LINE-SWALLOWING EFFECTS Final
Report, Sep. 1871 - Dec. 1972
Adoe W. Mayna. Jr. AEDC Oct. 1973 57 p tefs
(ARQ Proj. VW5206; ARO Proj. VF203}
|AD-768340; ARO-VKF-TR-73-102; AEDC-TR-73-186) Avaik:
NTIS CSCL 20/4

Three-dimensional compressible boundary-layer equations are
particularizad to the windward symmetry plane of a spharically
blunted axisymmetric body at incidence under hypersonic
conditions. Through the use eddy transpost and streamwise
intermittency both transitionat and fully turbulent boundary layers
may be treated. A scheme is presented for determining the
outer-edge boundary conditions pased on a mass flow balance
treatment of the boundary-layer entrainment of the inviscid flow.
A finite-difference technigue is described for solving the set of
partial differential equation goveming the boundary-layer flow,
and for treating the streamline -swallowing phenomenon.  GRA

N74-14119§ Sandia Labs. Albuquerque, N.Mex. Signal Analysis
Div.
AIRCRAFT VELOCITY MEASUREMENT THROUGH RADAR-
ALTIMETER ECHO: A THEQRETICAL INVESTIGATION
Charles §. Williams Jul. 1973 36 p refs Sponsored by AEC
(SLA-73-669) Avail: NTIS HC $4.00

An examination of the character of the fading of the echo
of a radar altimeter indicates that it might be used to obtain
aircraft velocity with considerable accuracy. This preliminary
examination considers neither the hardware prablems nor the
problems that an extremely rough terrain might cause.

Author (NSA)

N74-14126# Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.
AN INVESTIGATION OF PATTERN RECOGNITION OF
AIRCRAFT ATTITUDES INDICATOR DISPLAYS M.S.
Thesis
Robert Parker Bateman Jun. 1973 54 p refs
(AD-76834%; GA/EE/73-3) Avail: NTIS CSCL O1/4

Spatial disorientation accident statistics are reviewed, atong
with unsuccessful attempts 1o prevent these aircraft accidents.
The lack of a theoretical basis for flight instrument design s
noted. A systems approach 10 the problem is proposed, which
requires a knowledge of the human visual system. It is
suggested that attitude indicator disptays. the interface between
man and machine, shoutd be designed ta be caompatible with
an intermal model of spatial position. Origntation in space by
the use of flight instruments is identified as a pattern recognition
problem. A Fourier transform mode! of the human visual system
is used to evaluate and classify attitude indicator displays. An
algorithm is proposed for separating patrerns. (Modified author
abstract) GRA

N74-14138%§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland. Chio.
IMPROVED CIRCUMFERENTIAL SHAFT SEAL FOR

147

N74-14239

AIRCRAFT GEAR TRANSMISSIONS
Lawrence P. Ludwig and Thomas N. Strom Washington Dec.

1973 14 p
(NASA-TN-D-7130: E-7133) Avail: NTIS HC 8275 CSCL
11A

Operation under simulated aircraft transmission canditions
of spaeds 1o 2850 m/min (8350 ft/min), lubricant temperatures
1o 394 K (250 F), shaft radial runouts to 0.254 mm (0.010 in)
F.LA. (full indicator reading], and pressure differentials to 1.03
N/cm2 {1.5 psi) revealed that conventional circumferential seals
leaked excessively, Modifying the conventional seal by adding
Felical grooves to the seal bore reduced leakage rates to within
the acceptable level of 10 cm3/hr. The leakage rata of this
modified seal was not significantly affected by lubricant flooding
or by shaft radial runcut. Authar

N74-142384 General Dynamics/Fort Waorth, Tex. Convair

Aerospace Div.

STUDY OF STRUCTURAL CRITERIA FOR COMPOSITE

AIRERAMES, VOLUME 1: EVALUATION Final Technical

Report

Sherill O. Manning and Glen H. Lemaon Wright-Patterson AFB,

Ohioc AFFDL Apr. 1973 248 p refs 3 Vol

{Contract F33615-72-C-1068) :

{AD-767706; AFFOL-TR-73-4-Vol-1) Avail: NTES CSCL 11/4
Criteria and design practices cutrently usad for aircraft

structures are examined and evaluated for applicability to

composite structures. Selected probabilistic or statistical rationales

are also reviewed and evaluated for possible applications. From

these studies a plan was developed for acquiring understanding
and data from which structural critaria and design practices
applicabla to composite aifframes may be written, The basic
characteristics of filamentary compaosites that are unique in
comparisen to those of metals are defined and explored. Spacial
areas investigated inciude laminates, jgints, and cutouts. {Maodified
author abstract) GRA

N74-14239f General Dynamics/Fort Worth. Tex. Convair
Aeraspace Div.
STUDY OF STRUCTURAL CRITERIA FOR COMPOSITE
AIRFRAMES. VOLUME 2: CURRENT/CRITERIA/
SELECTED RATIONALE REVIEW AND EVALUATION Final
Techinical Report
Sherrill D. Manning. Glen H. Lemon, and Innes Bouton  Wright
Patterson AFB, Ohio AFFDL Apr. 1873 227 p refs 3 Vol
{(Contract F33615-72-C-1066)
{AD-767707: AFFDL-TR-73-4-Voi-2) Avail: NTIS CSCL 11/4
Criteria and design practices currently used for aircraft
structures are examined and evaluated for applicability to
composite structures. Selected probabilistic or statistical rationales
are also reviewed and evaluated for possible applications. From
these studies a plan was daveloped for acquiring understanding
and data from which structural criteria and design practices
applicable 10 composite airframes may be written. The basic
characteristics of filamentary composites that are unigque in
comparison to those of metals are defined and explored.
Special areas investigated include laminates. joints. and cutouts.
The structural criteria derived from metallic structure expefiences
are not applicabla to composite structure becayse the critical
interaction of a low strain to failure material with structural
complexity is.not recognized; universal requirements and rigid
design practices irrespective of material, dasign cencept or
manufacturing methods, or size effects are imposed, and an
assumption of translation of residual strength and lifetime
allowables from the material ievel to the component lavel. which
is incompatible with observed composite behavior is imposed.
Accelarated tost procedures have not been developed successfully;
therefore. near-term composite designs should be developed using
a realistic random load and environmant simutation. tn order to
achieve the necessary confidence in structural integrity, the
composite design should acknowledge fleet size. rehability goals,
structural complexity, scaling from test specimen-to-component
tevel. {Modified author abstract) GRA



N74-14246

N74-142464 Air Force Maierials Lab.. Wright-Patterson AFB,
Chip
IMPROVED SILICONE FLUIDS AS CANDIDATE GAS
TURBINE ENGINE OILS FOR MINUS 40 F TO 465 F
TEMPERATURE RANGE Technical Report, Nov. 1971 - Jui.
1972
George J. Morris  Jut. 1973 29 p refs
(AF Proj. 7345)
(AD-767898: AFML-TR-73-72) Avail: NTIS CSCL 11/8

A physical and chemical laboratory study of several silicone
fluids that represent some of the lateést technology in the area
has been conducted. These fluids were an alkyl methyl silicone,
a triflucropropyl methy! silicone and a methyl silicone improved
by the use of additive farmulation. These fluids were investigated
for possible use as candidate gas turbine engine oils in the
temperature range of -40F to -465F. The wisCOsity-temparature
characteristics, volatility. oxidation stability. corrosion reactivily
towards selected metals and lubrication capabilities were assessed
for confarmance with the recantly established specification.
MIL-L-275302. covering the aforementianed temperature range.
The alkyl methy! silicone, although having favorable rhaoiogical
and lubrication behavior, was so oxidatively unstable and corrosion
prane that further study is not recommended. Bath trifluoropropyl
methyl silicone and improved methy! silicone have demon-
strated sufficient oxidation and corrosion stability to warrant further
study GRA

N74.-14271¢ Advisary Group for Aerospace Rasearch and
Cevelopment, Faris (France).
ATMOSPHERIC POLLUTION BY AIRCRAFT ENGINES
Sep. 1973 405 p refs Mostly in ENGLISH: partly in FRENCH
Conf. held at London. 9-13 Apr. 1973
(AGARD-CP-126) Avail: NTIS HC $22.25

The proceedings of & conference on the effects of aircrafr
engines on atrmospheric pollution are presented. The impact of
military and civilian aircraft operations on pollution jevels are
comparad with the pollution from other sources. The subjects
stressed are: (1) effects of pollution at very high altitudes, {2)
effects of pollution near airports, and {3} methods for reduction
of pollutant production in combustion processes and in engines.
A review of the physiological effects of air pollution is included.

N74-14272* Naw York Univ., NY. Dept. of Aeronautics and
Astronautics.

REDUCTION OF NO FORMATIONS BY PREMIXING
Antonie Ferri  /fn AGARD Atmospheric Pollution by Aircraft
Engines Sep. 1973 10p ref

iGrant NGR-33-016-131}

The effects of exhaust gases from supersonic transport aircraft
on the equilibrium of the stratosphere are discussed. A methad
for reducing the amount of nitrogen oxides generated by the
engines of supersonic transparts is describes. The engine
requirements far the turbojet engines of the supersonic transport
aircraft are defined. The design of combustion chambers to
provide premixed flames and the thermodynamic propertiss of
premixed flames are analyzed. Charts are developed to show
the isotherms of the ignited mixtures for various conditions and
the mass fraction of nitrogen oxide along selacted streamlines.

Author

N74.14273 Depanment of Transpartation, Washington, D.C
UNITED STATES DEPARTMENT OF TRANSPORTATION
RESEARCH PROGRAM FOR HIGH ALTITUDE POLLUTION
Alan J. Grobecker /n AGARD Atmospheric Pollution by Ajrcraft
Engines Sep. 1973 13 p refs

A review of a United States program to provide an assessment
by 1874 of the impact on man, plants and animals of climatic
changes due to perturbations of the upper atmosphere by the
propulsion effiuents of a world high-altitude aicraft fleet as
projected 10 1890 is presented. Some physical considerations
which must be taken inta account in this program are de-
scribed, including representations: of the stratosphere in its
unperturbed state, of the effluents of vehicles expected in 1990,
of the perturbed stratosphere of 1990, of the perturbed
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troposphere of 1990 and 2020. of the effects of chifnatic changes
on the biosphere and of social and economic medsures of these
biological etfects. ‘ Author

N74.14277 Bonn Univ. (West Germany). Inst. fuer Physikalische
Chemie

PHOTO-OXIDATION OF AIRCRAFT ENGINE EMISSIONS
AT LOW AND HIGH ALTITUDES

K. H. Becker and U. Schurath /n AGARD Atmospheric Pollution
by Aircraft Engines Sep. 1573° 9 p refs

The mechanism of photochemical smog formation is ex-
amined. The applicability of photochemical smog formation to
aircraft emissions is described. It is concluded that photo-oxidation
mechanisms of pollutants from aircraft and other sources in the
traposphere undergo fundameantal changes with altitude, radical
and atom reactions, and probably reactions of metastabie oxygen
molecules, becoming more important in the colder régions of
the troposphere. Serious comtamination of the tropasphere by
aircraft is not expected, becausa the residence time of pollutants
is short compared with emissions rates, Authar

N74-14278 Oslo Univ. (Narway). Inst. of Gaophysics.
EFFECT OF SUPERSONIC TRANSPORT UPON THE OZONE
LAYER, STUDIED IN A TWO-DIMENSIONAL PHOTOCHEMI-
CAL MODEL WITH TRANSPORT

Eigil Hesstvedt /n AGARD Atmospheric Poliution by Aircraft
Engines Sep. 1973 8 p refs

A steady state two-dimensional modet of the stratospheric
ozone layer is presanted. Photochemical reactions involving
oxygen. hydrogen, and nitfogen are considered along with the
effact of a parameterized, tweo-dimensiona! i fispor, by mean
motion and by sddies. A parameterizead meridional distribution
of NOx is applied, computed from ons-dimensional maodels. The
model is in fair agresment with abserved ozene data. The reduction
of ozone from emission of NOx frem supersonic aircraft is studied,
assuming a fleat of 200 atrcraft, flying at giwven aititudes and
uniformly distributed over the globe. The effect is found to depend
critically upon the flight levetl. For mid-iatitude, summer, the ozone
column density is reduced by 0.4% for a flight level of 18 km.
For flight levels 23 km and 28 km the reduction is 1.6% and
2.3%, raspectivaly, Accordingly, the increase in UV-radiation
amounts to approximately 0.8%, 3.2%. and 4.6% for the same
flight levels. Authar

N73.14281
Engineering.
PROBLEMS OF CHEMICAL POLLUTION BY AIRCRAFT. THE
AIRPORT AND ITS IMMEDIATE ENVIRONMENT
T. V. Lawsan fn AGARD Atmospheric Poltution by Aircraft
Engines Sep. 1873 3 p

The chemical pollution of the airpont and its environmant s
discussed. It calls for a careful study of all surveys 50 that the
inbuilt implications of the madel are obvious. and it concludes
that the problems of chemical pollution by the aircraft themselves
are small. It suggests that much mare progress will be made, in
attempts to reduce poliution around airpots by concentrating
upan organizatiens other than the engine manufacturers. It closes
by suggesting that authors of technicai papers be encouragad
to supply an epiogue in which they summarize the findings of
their work for the benefit of the fay public. Author

Bristol Univ. (England). Dept. of Asronautical

N74-14282
Pollution Div.
RELATIVE AIR POLLUTION EMISSIONS FROM AN
AIRPORT IN THE UK AND NEIGHBOURING URBAN
AREAS

A. W. C. Keddie. J. Parker. and G. H. Roberts /n AGARD
Atmosphenc Pollution by Aircraft Engines Sep. 1973 9 p
rafs

Warren Spring Lab., Stevenage {England).  Air



Air pollution lavels at Stansted Airport in relation to emissions
from four nearby towns are discussed. Catculations have baen
made of pollution emissions from these four sources and also
from the airport and the expected contributions from these sources
at three local sites have been examined. These values are
comparad with actual measurgments at the three sites. Author

N74-14283 Chemical Defence Experimental Establishment,
Pornton {England).

GROUND CONTAMINATION BY FUEL JETTISONED FROM
AIRCRAFT

M. L. Cross and R. G. Picknett IN AGARD Atmospheric Pellution
by Aircraft Engines Sep. 1973 9 p refs

A study of the problem of ground pollution produced by
fuel jetrisoned from aircraft under emergency conditions was
conducted. The likely size distribution of drops produced when
fuet is jettisoned is examined. The proportions of jettisoned fuel
which survive evagoration to reach the ground are determined.
It is stated that the contamination density on the ground depends
on atmospheric stability, wind speed, and direction of flight relative
to wind direction. Data obtained from flight tests of attisonad
fuel are presented in tables and graphs. Author

N74.-14284 Air Corporations Joint Medical Service (BEA/BQAC).
London {England).

POLLUTION LEVELS AT {ONDON (HEATHROW] AIRPORT
AND METHODS FOR REDUCING THEM

D. M. Bruton /n AGARD Atmospheric Pollution by Aircraft
Engines Sep. 1873 6 p ref

Exhaust pollution levels at Haathrow Airport, London, England
were conducted. Medical surveys of the interior of buildings were
conducted to determine pollution lavels, It was determined that
poliution levels are pelow those of many urban areas and do
not appear to rapresent gither a shart or kong range hazard to
health. Local pollution problems constitute a source of annoyance
1o ground personnel amployed at the airpart Methods for
reducing the exhaust fume amission by vehicle selection, anging
tuning, and maintenance practices are recommendad. Author

N74-14285 Naval Postgraduate School, Monteray, Calif. Dept.
of Aeronautics.

POLLUTION CONTROL OF AIRPORT ENGINE TEST
FACILITIES

D. L Baily, P. W. Tower, and A. £ Fuhs /7 AGARD Atmospheric
Pollution by Aircraft Engines Sep. 1973 32 p refs

Engine test facilities are required 10 mest tha same environ-
mental standards as any other industrial facility. To meet the
standards for smoke. noise, gaseous pollutants, etc. control
equipment must be installed. Due to large mass flow rates the
control equipment is expensive, careful attention to design is
necessary to control costs. Paliution control forces new constraints
on exhaust stack temperature, flow uniformity and pressure.
Conversely, installation of pollution abatement apparatus may
cause adverse operating conditions such as distorted flow into
the engine and wrong augmentation ratio. The internal aero-
dynamics of engine test cells must be mastered to a level not
possible previously. Scale models of test cells were fabricated
in modules so that some 750 differant combinations could be
tested. Distortion at the angine face was measured and correlated
in terms of component factors. Augmantation ratio and cell
depression were measured. An analytical model correctly pradicted
the measured guantities except for distance from gngine nozzle
to augmenter inlet. With the data accumulated it should be
possible to match poliution contral requirements to test cell
parameters. Author

N74-14291% Massachuserts inst. of Tech. Cambridge Dept
of Mechanical Engineering.

PARAMETERS CONTROLLING NITRIC OXIDE EMISSIONS
FROM GAS TURBINE COMBUSTORS

John B. Heywood and Thomas Mikus /n AGARD Atmospheiis
Pollution by Aircraft Engines Sep. 1973 16 p refs
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N74-14300

(Grant NGR-22-009-378!

Nitric oxide forms in the primary zOne of gas turbine
combustors where the burnt gas composition 15 close to
stoichiometric and gas temperatures are highest. It was found
that combustor air inlet conditions, mean primary zone {uet-air
ratiq, residence ume. and the uniformity of the primary zone are
the most important variables affecting nitric oxide emissions.
Relativaly simple models of the flow in a gas turbine combustor,
coupled with 3 rate equation for nitrc oxide formation via the
Zaldovich mechanism “are shown 10 correlate the variation n
measured NOx emissions. Data from a number of different
combustor concepts are analyzed and shown 10 ba in reasonabie
agreement with predictions. The NOx formation modet 15 used
to assess the extent 10 which an advanced combustor concept.
the NASA swirl can, has produced a lean well-mixed pnmary
z0ne generally believed to be the best low NOx emissions burner
type. Autho)

N74-14292 California Univ., Berkeley.
Engineering. .
FACTORS CONTROLLING POLLUTANT EMISSIONS FROM
GAS TURBINE ENGINES

R. F. Sawyer. N. P. Cernansky. and A. K. Oppenheim /i AGARD
Atmospheric Pollution by Aircraft Engines Sep. 1973 13 p
refs

(Grants AF-AFOSR-2299-72; AF-AFOSR-2200-72)

Primary pollutants emitted by aircraft gas turbine engines
ara carbon monoxide, hydrocarbons, aldehydes, smoke, particul-
ates, and nitric oxide. Factors centrolling emissions of these
pollutants are analyzed on the basis of aircraft engine exhaust
composition and laboratory studies of gas turbine combustion
processas. Mareover, an analytical prediction of the effect of
aircraft operating parameters on the emission of nitric oxide 1S
also given. The formation and destruction of these pollutants
were investigated in a laboratory 9as tusbine combustor. The
oxidation of carbon monoxide, hydrocarbons, and aldehydes was
measurad in the dilution zone where thermal quench phenomena
were obsgrved. The apparent oxidation of particulates in the
dilution zone was also observed. The formation of nitric oxide
was observed in the primary zone and in the first pan of the
dilution section of tha combustor. Operational conditions and
gngine parameters were studied analytically, yielding rational
criteria for the prediction of their effect on the emmission af
nitric oxide, Author

Dept. of Mechanical

N74.14293 Norwegian Inst. for Air Research. Kjeller.

A SYSTEMATIC APPROACH TO THE STUDY OF THE
CONNECTION BETWEEN EMISSION AND AMBIENT AIR
CONCENTRATIONS

Knut Erik Groenskei /0 AGARD Atmospheric Pallution by Aircraf
Engines Sep. 1973 10 p refs

A cystematic approach to study the effect of a complex
source distribution on the ambient air guality is descnbed.
Measurements of emission, meteorological parameters, and
ambient air concentrations are used to develop a guantitative
model describing the important physical and chemical processes.
The model is mathematically sormulated in a modified form of
the continuity equation for the poliution component. To. improve
the model. ragression analysis can be used. An example of this
approach is given in the study of air pollution in Oslo where it
has been shown that a systematic vertical motion is ithe most
important process 1o clean the air in Oslo during inversion
sitnations. Some comments are made on the model appreach
1o the air poilution probern araund an airfield. Author

N74-14300 General Electric Co. Cincinnati, Ohio. Advanced

Combustion and Emissions Control Technology.

TECHNOLOGY FOR THE REDUCTION OF AIRCRAFT

TURBINE ENGINE EXHAUST EMISSIONS

Donald W. Bahr /n AGARD Atmospheric Pollution by Aircraft

Engines Sep. 1973 13 p rels .
Tests of both production and advanced enginas were

conducted to determina the emission characteristics of aircraft



N74-14301

turbine engines. The results of these engine evaluations are
presented. Also presented are the resufts aof exploratory
investigations to define and develop design approaches for
reducing the carbon monoxide. unbumed hydrocarbons, and
nitrogen oxides emission levels of high perfermance, annular
combustors - with already developed iow smoke emission
characteristics. In these latter investigations, the emissions level
reductions obtainable through the usa of advanced primary
combustion zone stoichiometry control methods and advanced
fuel injection techniques were evaluated. In addition, results are
presented on the use of water injection techniques to suppress
the formation of nitrogen oxides in combustors. It is concluded
that future engines can be developed with significantly lower
levels of these gaseous emissions than those of current
engines. Author

N74-14307 Cranfield Inst. of Technalogy {England). Schoal of
Mechanical Engineering.

A PRELIMINARY STUDY ON THE INFLUENCE OF FUEL
STAGING ON NITRIC OXIDE EMISSIONS FROM GAS
TURBINE COMBUSTORS

A. H. Lefebvre and R S. Fletcher /n AGARD Atmaospheric
Pollution by Aircraft Engines Sep. 1973 7 p refs

The resuits are prasented from a preliminary investigation
carried out on a tubular aircraft combustor chamber which was
perfectly standard apart from an additional fuel injector located
just downstream of the primary zone. Measurements of nitric
oxide exhaust emissions were carried out over a range of fuel
to both primary and secondary zones and the results comparad
with predictions based on a praviously derived mathematical
modei. Authar

N74-14302* National Aeronauties and Space Administration.
Lewis Regaarch Center, Clovsland, Okic.

DESIGN AND EVALUATION OF COMBUSTORS FOR
REDUCING AIRCRAFT ENGINE POLLUTION

Robert E. Jones and Jack Grabman /n AGARD Atmospheric
Pallution by Aircraft Engine Sep. 1973 8 p refs

Various techniques and tesy results are briefly described and
referenced for detail. The effort arises from the increasing concern
for the measurement and control of emissions from gas turbine
engines. The greater part of this research is focused on reducing
the oxides of nitrogen farmed during takeoff and cruise in both
advanced CTOL, high pressure ratio engines, and advanced
supersenic aircraft engines. The experimental approaches taken
to reduce oxides of nitrogen emissions include the use of:
muitizons combustors incorporating reduced dwell time, fuel-air
premixing, air atomization, fuel Rrevaporization. water injection,
and gaseous fuels. In the experiments conducted to date, some
of these techniques were more successful than others in reducing
oxides of nitrogen emissions. Tests are being conducted on
full-ennular combustors at pressures up to & atmosphares and
on combustor segments at pressures up to 30 atmosphares.

Author

N74-14304 Air Force Asro Propulsion Lab., Wright-Patterson
AFB. Ohio.
AIRCRAFT GAS TURBINE POLLUTANT LIMITATIONS
ORIENTED TOWARD MINIMUM EFFECT ON ENGINE
PERFORMANCE
Robert E. Hendersgn and William S. Blazowski /n AGARD
Atmospheric  Pallution by Aircraft Engines Sep. 1973 13 P
refs

The proposed Environmental Protection Agency (EPA)Y
regulations for aircraft engine smissions are examined in terms
of their impact on the application to mititary aircraft gas turhine
engines. A guantitative assessment of curient engine emission
levels, design trends. and potential emission contrgl technigues
is presented. It is concluded that special considerations must be
atforded to military aircraft relative to direct application of EPA
reguiations; howsver, many future emission--reducing advances
will be applicable to military gas turbines, U. §. Air Force goals
ware established to insure that new engines take acvantage of
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this technology, and are in accordance. to the greatest degree
possible. with what EPA requires of commercial aircraft. These
goals are in terms of mmimum idle combustion inefficiency,
maximum allowable oxides of nitrogen {lb/ 1000 |b-fuel), and
maximum allowable smoke number. The rationale behind using
these parameters, and the means by which the numerical
limitations were derived, are describedq. Author

N74-143404 Airbome Instruments Lab. Deer Park, N.Y.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPOSED BY AlL DURING THE TECHNIQUE
ANALYSIS AND CONTRACT DEFINITION PHASE OF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 1.0,
VOLUME 1.1: TECHNIQUE ANALYSIS PROGRAM
Washington FAA 27 Sep. 1972 347 p refs
(Contract DOT-FA72WA-2B00)
(FAA-RD-73-186-Vol-1.1) Avail: NTIS HC $19.50

The development plan for a microwave landing system is
analyzed. The- subjects investigated are: (1) systern functional
requirements, {2) signal format and hardware characteristics, {3)
cempatibility of proposed system with existing landing systems
and aircraft equipment, (4) critical technical areas, and {5} special
component development requirements. The objective of the study
i5 to prove feasibility of the concept and to show that the system
will be practical and cost effective, Author

N74-14341§ Airborne Instruments Lab, Deer Park, N.Y.
MICROWAVE LANDING SYSTEM {MLS) DEVELOPMENT
PLAN AS PROPOSED BY AIL DURING THE TECHNIQUE
ANALYSIS AND CONTRACT DEFINITION PHASE QOF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 1.0,
VOLUME 1.2, BOOK 1: POST TACD DEVELOPMENT
PLAN
Washington FAA 27 Sep, 1972 432 o refg
(Contract DOT-FA72WA-2800)
(FAA-RD-73-166-Val-1.2.1-Bk-1}) Avail; NTIS HC $23.75

The test program for evaluation of a microwave landing system
is prasented, The purpose of tha plan is to confirm that the
system has the capability of meeting specified functional and
operational requiremaeants. The tests which are considered
necessary to evatute the performance of the system are defined.
The test methads, including flight test phasaes, are explainad,
The phases, equipment tested, test objectives, and test facilitiss
are tabulated. Author

N74-14342¢ Aitborne Instruments Lab., Deer Park, N Y.
MICROWAVE LANDING SYSTEM {MLS) DEVELOPMENT
PLAN AS PROPOSED BY AIL DURING THE TECHNIQUE
ANALYSIS AND CONTRACT DEFINITION PHASE OF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 1.0,
VOLUME 1.2, BODK 2: POST TACD DEVELOPMENT
PLAN
Washington FAA 27 Sep. 1972 372 p refs
(Contract DOT-FAT2WA-2800)
(FAA-RD-73-186-Vol-1.2,2-8k-2] Avail: NTIS HC $20.75
The various configurations of the microwave landing systern
are discussed. The variations are developed from the requirements
of the organizations using the system, Each wvariation of the
microwave landing system is described in terms of: (1) functionat
characteristics, (2} azimuth guidance equipment, (3) elevation
quidance equipment. (4) distance maasuring equipment, and (%)
airborne squipment. Circuit diagrams of the slectronic components
of the systam are provided. Author

N74-14343j§ Airborne Instruments Lab., Deer Park, N.Y.
MICROWAVE LANDING SYSTEM {MLS) DEVELOPMENT
PLAN AS PROPOSED BY AlL DURING THE TECHNIQUE
ANALYSIS AND CONTRACT DEFINITION PHASE OF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 3.0,
VOLUME 3.1, BOOK 1. COMPILATION OF CRITICAL
TECHNICAL AREA REPDRTS

Washington FAA 27 Sep. 1872 346 p refs

{Contract DOT-FA72WA-2800) ’
(FAA»RD-73-166-Vo|-3.1.1-5k-1) Avail: NTIS HC $19.50



v

The critical technical areas {CTA) involved in the develop-
ment of a microwave fanding sysiem are presented. The CTA's
discussed are: (1) gurved path utilization, {2) air traffic control
interface. (3) auxitiary data utilization. {4} back course utilization,
(5) missed approach transition, (&) airberne ant@nnas. and (7}
azimuth side lobe suppression. Author

N74-14344) Airborae Instruments Lab.. Deer Park, N.Y.
MICROWAVE LANDING SYSTEM {MLS) DEVELOPMENT
PLAN AS PROPOSED BY AlL DURING THE TECHNIQUE
ANALYSIS AND CONTRACT DEFINITION PHASE OF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 3.0,
VOLUME 3:1, BOOK 2: COMPILATION OF CRITICAL
JECHNICAL AREA REPORTS
Washington FAA 27 Sep. 1972 351 p refs
{Contract DOT-FA72WA-2800) .
lFAA-RD—73—166~Vo|A3.1.2-Bk-2) Avail: NTIS HC $19.75

The critical technical . areas (CTA) invaived in the develop-
ment of a microwave landing system are prasentad. The CTA's
discussed are; {1} auxiliary data recovery, (2) auxiliary data
interpratation. (3} channel pairing, (4 receiver spurious response
analysis, {61 decoder class compatibility, (6) distance measuring
aquipment. and (7] signal attenuation. Author

N74-14352 Roval Aircraft Establishment, Famborough {Eng-
land). .
AIRCRAFT INERTIAL SYSTEM TESTING AND EVALUATION
IN THE UNITED KINGDOM
R. F. Stokes and 5. G. Smith Jn AGARD Tasting Philosophy
and Methods of Guidance and Control Systems and Subsystems
Oct. 1973 49 p

Internal system testing by Government Depantments in the
United Kingdorn is undertaken by two Establishments - RAE
Famborough and A and AEE Boscombe Down. For historical
reasons most flying is done 8t A and AEE, where a fully
instrumented aircraft has been provided for precisa navigation
wials, but the methods used are largely derived at RAE. Details
of the reference equipment available, its advantages and
drawbacks, are given, together with a description of the methods
usad 10 obtain a high quality, world-wide position and valocity
refarence. Vanous metheds of obtaining statistical performance
parameters are discussed and their consistency is demonstrated.
The problems of performance diagnosis are illustrated with a
worked example. which also shows the use of a digital
mathematical model of an IN system. Some ideas on a possible
new approach to inertial system testing are also given. Author

nN74-14360f National Aviation Facilities Experimental Center,
Atlantic City, N.J.
FIELD EVALUATION OF ARTS 28 (TRACAB] Interim Report,
Feb. - Apr. 1973
Robert A. Clark and James F. Akers Oct. 1973 50 p refs
{AD-768203: FAA-NA-73-54; FAA-RD-73-119}  Avail: NTIS
cscL 17/7

A programmable ARTS {Automated Radar Terminal System)
1l B, non-tracking, beacon alphanumeric system was installed in
a TRACAB {Terminal Radar Approach Contral Cab) configuration
in a live air traffic control tower environment. QOperational
suitability and techniques to be used in the autgmation program
for low-density terminal/towars were avaluated. The system
was evaluated over a six-week period through collection of
subjective data obtained from controller questionnaires. It was
concluded that while suitable for application in 8 TRACAB
{Terminal Radar Approach Control Cab} environment and
compatible with the controller, extensive modification to both
display subsystem and software were requirad to improve its
usefulness. Author (GRA)

N74-143B1F Transportation Systems Centar. Cambridge,
Mass.

USER'S MANUAL FOR ILSLOC: SIMULATION FOR
DEROGATION EFFECTS ON THE LOCALIZER PORTION OF
THE INSTRUMENT LANDING SYSTEM

G. Chin. L Jordan, D Kahn. §. Morin. D. Newsom. and A.
watson Aug. 1973 91 p
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(AD-76B049; DOT-TSC-FAA-73-13; FAA-RD-73-78) Avaik
NTIS CSCL 12/7

The manual prasents the complete ILSLOC computer program
package. In addition ta including a thorough description of the
program itself and a commentad listing. the manual cantains a
brief description of the ILS system and antenna patterns.  To
Wfustrate the progeam a test case was created and the figures
of the case are incorporated in tha report. Program DYNM and
program ILSPLT are included as Appendices. The ILSPLT.
complete with sample graphs, is a plotting routine for ILSLOC,
For a technical mathematical analysis of the system. the FAA
report Instrument Landing System Scattering Na. EAA-RD-72-137
should be consulted. Author (GRA}

N74-14362¢ Tactical Air Warfare Center. Eglin AFB. Fla.
SIMPLIFIED VISUAL APPROACH SLOPE INDICATOR
(vASI} Final Report, 16 Apr. - 31 Jul. 1973
samas F. Yealy Sep. 1973 28 p
(AD-767901) Avail: NTIS CSCL 17/7

The purpose of this operational test and evaluation was 10
determine the value of a simplified visual approach slope indicator
(VASI} system to the USAF Spacial Operations Forée by
accomplishing threa test objectives; formulate and documant
construction criteria, establish wuser acceptanca/reieclion, and
incorporata an air-transportable capability. Two types of systems
were designed and constructed for user evaluation. Both were
identical except for the support arrangement. One system was
embedded in the ground, and the other was anchored to the
ground by using sandbags. Both systems could be transported
by air. Two hundred and eighty approaches were flown against
the systems by 61 differant pilots. The majority af pilots indicated
that the systems were affective beginning at distances ranging
from 1/2 to % mile and ending at 25- to S0-foot altitude
(apptoximatety 450 to 950 feet in front of the boards) during
night or daytime oparation. The best color combination was
determined to be black stripe on white background. It was
recommended that LSAF Special Operstions Force retain the
twao systems far potential futura use during daployments 10 austere
basas. temporary airfietds, and landing zones not equipped with
standard VASI. Author I(GRA)

N74-14379 Connecticut Univ., Storrs.
THE SPECTRUM OF TURBOMACHINE ROTOR NOISE
CAUSED BY INLET GUIDE VANE WAKES AND ATMO-
SPHERIC TURBULENCE Ph.D. Thesis
Donald Burnett Hanson 1973 142 p
Avail: Univ. Microfilms Order No. 73-24404

A theoretical methadology is developed to calculate the
partially coharent acoustic radiation of propellers. halicoprer rotors.
and axia! flow fans due to inflow turbulence which is not
plots of experimental data, The methodotogy is applied to two
important cases: in the first case the rotor inflow contains
non-homageneous turbulence in the wakes of inlet guide vanes
(kGV's) and in the second case it contains the turbulence ingested
from the atmosphers which is highly amisotropic at low Or zerQ
forward flight speed. Dissart. Abstr.

N74-14383*§ Scientific Translation Sarvice, Santa Barbara.
Calif.
REPRESENTATION OF HOY JET TURBULENCE BY MEANS
OF ITS INFRARED EMISSION
J.-F. DeBelieval and M. Perulli Washington NASA Dec. 1973
24 p refs Transl. into ENGLISH from Office Nat. d'Etudes et
de Rech. Asrospatiales {France), repon tp-1277. V7-11 Sap.
1873 10 p
{Contract NASw-2483}
(NASA-TT-F-15233: TP-1277) Avail: NTIS HC $3.25 CSCL
20A

The theoretical description of a jet acoustic radiation is
characterized by turbulence data. defined at the scale of the
total emissive volume. These data have average values in time,
i.e. representing the whale spactrum. A representation of a hot
jot turbulence by means of crossed spactral dansities is presanted.
it is possible to define at any point of the source volume the
characteristics turbulence data by frequency bands. Author



N74-14384

N74-14384*§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Qhio.
SONIC INLET NOISE ATTENUATION AND PERFORMANCE
WITH A J.85 TURBOQJET ENGINE AS A NOISE SOURCE
Harold W. Groth 1974 14 p refs Proposed for presentation
at 12th Aerospace Sci. Meeting, Washington, D. C.. 30 Jan. -
1 Feb. 1974
(NASA-TM-X-71488; E-7823)
204

A static test program was conductad 10 investigate aero-
dynamic and acoustic performance of a sonic inlet used as a
noise suppressor. A translating centerbody typa inlet with radial
vanes was tested ahead of a JB85-GE-13 turbojet engine, The
intet when fully choked, maintained high recovary with low
distortions while dramatically reducing noise emanating from the
compressor. Recoveries of 98.1% at simulated takeoff and 95%
at approach were attained with associated sound attenuation of
40 db and 3B db respactively. Inlet lip shape was found to
have significant effects on noise attenuation at these static
conditions. Author

Avail: NTIS HC $3.00 CSCL

N74-14437 South Dakots State Univ., Brookings.
THE UNSTEADY CIRCULATION DISTRIBUTION IN ROTORS
AND ITS APPLICATION TO NOISE STUDIES Ph.B. Thesis
Assem Fathy Aly Fathy 1873 103 p
Avail:  Univ. Microfiims  Qrder No, 73-22970

A new method for the caleulation of the unsteady circulation
distribution in axial flow compressors was developed. The classical
assumption of reprasenting the rotor by a two dimensional infinite
cascade was eliminated. Insiead the more realistic case of a
radial cascade with blades of finite langth was studied. The
value of the circulation calculated using the present analysis
was usaed in the ciassical theory of compressor noise prediction
to study the effects of the diffarent compressor design parameters
an the noise generated under differant types of inlet disturbances.
The results suggest that in reaching an optimum design based
on minimum noise hoth steady and unsteady loading effects
must be taken into consideration. Dissert. Abstr.

N74-1443%§ Cranfield Inst. of Technology {Engiand).
of Mechanical Engineering.
ESTIMATION AND OPTIMIZATION OF THE FILM COOLING
REQUIREMENTS IN A GAS TURBINE COMBUSTION
CHAMBER
D. R. Ballal Oct. 1973 35 p rafs
(Cranfield-SME-5)  Avail: NTIS HC $3.75

The #&lm cooling requirements of a gas turhine combustion
chamber over a typical aircraft flight path were investigated. A
computational procedure is used to estimate and optimize the
coolant flow for a given value of the metal temperature along
the whole langth of the liner wall. Resutts are presented for a
variety of mainstream and slot flow conditions. The affects of
different film coofing. geometries, mainstream turbulence, and
hot gas acceleration were analyzed. Author

School

N74-144404 Cranfield Inst, of Technology (Engiand).
A PROPOSED METHOD FOR CALCULATING FILM-COOLED
WALL TEMPERATURES IN GAS TURBINE COMBUSTION
CHAMBERS
D. R. Ballal and A. H. Lefebvre Jun. 1973 20 p refs
{Cranfield-SME-4} Avail: NTIS HC $3.00

A method for calculating the fitm cooled wall lemperatures
in gas turbine combustion chambers was developed. Thermal
paint tests were conducted at pressures up to 30 atmospheres
to confirm the theoretical procedures. The data are applied to
minimizing the amount of air used far film cooling of the jet
engine combustion chambers as a method far reducing the amount
of air pollutants generated by the engmne. Author

N74-144444 Creare, Inc., Hanover, N.-H.

MODELING A HIGH PRESSURE RATIO CENTRIFUGAL
COMPRESSOR USING A LOW SPEED OF SOUND GAS
Final Report
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i
James A. Block and Peter W. Runsiadler. Jr. May 19/73 245 p
refs .
(Contract DAAJDZ-70-C-0022: DA Proj. 1G1-62207-a4A-71)
(AD-787241; USAAMRDL-TR-73-18}  Aval: NTIS CECL
21/%

The results of a program are presented which demuonstrate
that low-speed-of-sound maodeling is a practical tool far the
research and development of high-pressure-ratio, high-speed
centrifugal cornpressors. The compressor air performance and
the details of its internal fluid dynamics were seplicated at reduced
ratational speed when g low-speed-of-sound gas was used,
providing inlet Mach number, Reynolds number, and gas specific
heat ratic were duplicated. BDuplication of inlet specific heat ratio
was essential 0 accurate modeling of the air-equivaient flow
rate. Stage pressure ratio and stage efficiency were found 1o be
less sensitive to the accurate replication of air-equivalent iniet
specific heat ratio. [Modified author abstract) GRA

N74-14445) Princeton Univ. N.J.
Mechanical Sciences.
RESEARCH ON NOISE GENERATED BY DUCTED AIR-FUEL
COMBUSTION SYSTEMS Annual Report, 1 Mar, 1972 .
28 Feb. 1973
Edelbert G. Plett. H. H. Chiu, and Mariin Summerfield Mar.
1973 33 p refs
[Contract NOOD14-67-A-0151-0029; NR Proj. 094-366)
(AD-767337;. AR-2) Avail: NTIS CSCL 21/5

A two-pronged approach to the study of noise generation
by combustion in a ¢onfined flow system. similar to a jet engine
configuration, is described. One aspact deals with the mechanisms
of noise generation by combustion; the other aspect deals with
the effect of confinement on the noise generation and radiating
properties of an unsteady solid-body-flow interaction. The
mechanisms of noise generation by combustion are being studied
analytically. it is noted that the steady flume structure deie)mine
the basic thermodynamic properties such as the sound speed
and distribution of heat release, which affect amplification,
dispersion and propagation of sound. The non-steady flame
characteristics are responsible for noise generation; the turbulent
scale, period and intensity affect the burning rate and heat
release rate. The overall noise generation character is a
superpositian of the steady and non-steady acoustic ¢haracteris-
tics. In studies with ducted and non-ducted sources, it is found
that the interaction between the duct and the noise source can
enhance the noise generation potential of the source regicn.
The noise dye to unsteady flow over small struts inside a duct
is found to overwhelm the fres jet naise up to speeds in excess
of 1000 fi/sec. Author (GRA}

Dept. of Aerospace and

N74-14447§ Air Force Systems Command, Wright-Patterson

AFB. Ohio. Foreign Technology Div. '

LIFE OF FATIGUE CRACKS ON ROTOR BLADES OF

TURBINES IN GAS TURBINE ENGINES

V. A. Pivovarov 21 Sep. 1973 14 p refs Transl. into ENGLISH

frem Vop. Dinam. i Prochnosti {USSR). na. 214, 1971

p 46-55

(AD-767947; FTD-HT-23-817-73}  Avail: NTIS CSCL 21/5
The report presents experimental data derived from tests

performed on gas turbineg blades 1o ascertain the relationship

between cracks and blade fatigue life, GRA

N74-14569 Lshigh Univ., Bethlehem, Pa,
AN IMPROVED EXCEEDANCE THEQORY FOR COMBINED
RANDOM STRESSES WITH APPLICATION TO AIRCRAFT
GUST RESPONSE Ph.D. Thesis
Harold C. Lester 1973 210 p
Avail:  Univ. Microfilms Order No. 73-23808

The general n-dimensional theory far calculating the average
number of timas per second that a random stress vector crosses
an interaction boundary is developed. This represents an extension
of Rice's classic solution for the exceadances of a canstant leve!
by a singla random process to its counterpart for an n-dimensianal
random vector process. In the extension n jointly-stationary random
processes forming the components of an n-dimansional stress



vector are considered. A stress interaction boundary is assumed
n the form of a closed surface imbedded in this n-dimensional
stress space. The theory for the number of exceadances of an
arbitrary stress interaction boundary is presented using @
joint-statistical approach which fully accounts for all cross-
correlation effects and leads to a closed-form expression for the
exceadance dansity function. Dissart. Abstr.

N74-14594* National Aeronautics and Space Adminstration.
Langlay Research Center, Langley Station. Va,
STRUCTURAL ANALYSIS OF LIGHT AIRCRAFT USING
NASTRAN
Michael T. Wilkinson (Louisiana Tech. Univ.} and Arthur C. Bruce
(Lowisiana Tech. Univ.) /n jts NASTRAN: Users’ Experiences
Sep. 1873 p 123-124
CSCL 20K

An application of NASTAAN to the structural analysis of
light aircraft was conducted to determine the cost effectiveness.
A madel of the Baby Ace D model homebuilt aircraft was used.
The NASTRAN model of the aircraft consists of 193 grid points
connected by 352 structural members. Al members are either
rod or beam elements, including bending of unsymmetrical cross
sactions and torsion of noncircular cross sections. The aarodynamic
ioads applied to the aircraft waere in accordance with FAA

regulations governing the utility catagory aircraft. Author
N74-14698% Avco Lycoming Div.. Stratford, Conn.

BLADE DYNAMICS ANALYSIS USING NASTRAN

Peter 5. Kuo /n NASA. Llangley Res. Center NASTRAN:

Users’ Expariences Sep. 1973 p 251-267 refs

CSCL 20K

The complexities of turbine engine blade vibration are
compounded by blade geometry, lemperature gradients, and
rotational speeds. Experience indicates that dynamics analysis
using the finite element approach provides an effactive means
for predicting vibration characteristics of compressor and turbine
blades whose geometry may be iregular, have curvad boundaries,
and be subjected to high temperatures and speeds. The NASTRAN
pragram was chosen to help analyze the dynamics of narmal
maodas, rotational stiffening and thermat affects on the normal
maodes, and forced responses. The program has produced
reasgnable success. This paper presants the analytical procedures
and the NASTRAN results. in comparison with a conventionai
beam elemant program and laboratory data. Author

N74-14816* Ball Helicopter Co.. Fort Worth, Tex.

STATIC AND DYNAMIC HELICOPTER AIRFRAME ANALY-
SIS WITH NASTRAN

H. E. Wilson and J. D. Cronkhite {n NASA. Langley Res.
Center NASTRAN: \sers' Experiances Sep. 1973 p 811-619
rafs

CSCL 20K :

The use of NASTRAN at Bell Helicopter Company for structural
static and dynamic analysis of a helicopter airframe is described.
Analysis of airframe internal loads, main rotor isolation systems,
and airframe vibration is discussed. The use of each rigid format
for these types of analysis is summarized. Suggasted improve-
ments to NASTRAN 1o increase its effectiveness in performing
helicopter airframe analysis are given. Authar

N74-14621* United Aircraft Corp.. Stratford, Conn.
Aircraft, )

NASTRAN DATA GENERATION OF HELICOPTER FUSE-
LAGES USING INTERACTIVE GRAPHICS

J. B. Sainsbury-Carter and John H. Conaway /n NASA. Langley

Sikorsky

Res. Center NASTRAN: Users’ Expariences Sep. 1973
p 661-678 refs
CSCL 098

The develapment and implementation of a preprocessor
system for the finite elemsnt analysis of helicopter fuselages is
described. The system utilizes interactive graphics for the
generation, display, and editing of NASTRAN data for fuselage
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models. It is operated from an IBM 2250 cathode ray tuba
{CRT) console driven by an IBM 370/145 computer. Real time
interaction plus automatic data generation reduces the nominal
6 1o 10 week time for manual generation and checking of data
to a few days. The interactive graphics system ¢onsists of a
serigs of satellita programs operated from a central NASTRAN
Systems Maonitor. Fuselage structural models including the outer
sheil and internal structura may be rapidly generated. All
numbering systams ara automatically assigned. Hard copy plots
of the model labeled with GRID or slements |D's are also available.
General purpose programs for displaying and editing NASTRAN
data are included in the system. Utilization of the NASTRAN
interactive graphics system has mada possible the multiple finite
elemant analysis of complex helicopter fuselage structures within
design schedules. ' Author

N74-14826%) Bosing Commercial Airplane Co., Sesttle. Wash.
ANALYTICAL AND EXPERIMENTAL INVESTIGATION OF
AIRCRAFT METAL STAUCTURES REINFORCED WITH

FILAMENTARY COMPOSITES. PHASE 3: MAJOR
COMPONENT DEVELOPMENT Final Report
L L Bryson and J. E. McCarty Washington NASA  Now.

1973 112 p refs
{Contract NAS1-8858)
(NASA-CR-2122; D6-60136-3) Avail: NTIS HC $4.256 CSCL
20K

Analytical and experimental investigations, performed to
gstablish the feasibility of reinforcing metal aircraft structures
with advanced filamentary composites, are reported. Aluminum-
boron-epoxy and titanium-boron-epoxy were used in tha design
and manufacture of three major structural companents. The
components were representative of subsonic aircraft fuselage and
window belt panels and supersonic aircraft compression panals.
Both unidirectional and multidirectional reinforcement concepis
were employed. Blade penetration. axial compression, and
inplane shear tests were conducted. Composite reinforced
structural components designed to realistic airframe structural
criteria demonstrated the potential for significant weaight savings
while maintaining strength, stability, and damage containment
propemies of all metal components designed to meet the same
criteria, Author

N74-14631"§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

- TRANSONIC SINGLE-MODE FLUTTER AND BUFFET OF A

LOW ASPECT RATIO WING HAVING A SUBSONIC AIRFOIL
SHAPE '
Larry L. Erickson Washington Jan. 1974 24 p refs
{NASA-TN-D-7346; A-4966) Avail: NTIS HC 8275 CSCL
01A

Transonic flutter and buffet results obtained from wind-tunnel
tests of a low aspect ratio semispan wing model are presentad.
The tests wers conducted to investigale potential transonic
aeroslastic problems of vehicles having subsanic aifoil sections.
The model employad NACA 0OXX-64 airfoil sections in the
streamwise direction and had a 14 deg leading edge sweep
angle. Aspect ratio, and average thickness were 4.0, (.35, and
8 percent, raspectively. The model was tested at Mach numbers
from 0.6 to 0.95 at angles of attack from O deg 1o 15 deg.
Two zero hift flutter conditions were found that involved essentially
single normal mode vibrations. With boundary layer trips on the
madal, flutter occurred in @ narrow Mach number range centered
at about Mach 0.90. The frequency and motion of this flutter
were lika that of the first normal mode vigration. With the trips
remaved flutter occurred at a slightly high Mach number but n
a moge strongly resembting that of the second nermal mode.

Author

N74-14850%§ National Aeranautics and Space Administration.
Lewis Research Center. Cleveland. Chio.

THE EFFECT OF WATER INJECTION ON NITRIC QXIDE
EMISSIONS OF A GAS TURBINE COMBUSTOR BURNING
ASTM JET-A FUEL

Nicholas R. Marchionna. Larry A. Dishl, and Arthur M. Trout
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Washington Dec. 1973 24 p refs
(NASA-TM-X-2958; E-7531) Avail. NTIS HC $2.75 CSCL
20Mm

Tests were conducted to determine the effect of water
injection on oxides of nitrogen (NDx) emissions of a full annular,
ram induction gas turbine combustor burning ASTM Jat-A fuel.
The combustor was operated at conditions simulating sea-level
takeoff and cruise conditions. Water at ambignt temperature was
injected into the combustar primary zone at water-fuel ratios up
to 2. At an iniet-air temperature of 589 K (600 F) water
injection decreased the NOx emission index at a constant
exponential rate: NOx = NOx (o} e to the -15 W/F power
{where W/F is the water-fuel ratic and NOx{o) indicates the
value with no injection}. The effect of increasing combustor inlet-air
temperature was to decrease the effect of the water injection,
Other operating variables such as pressure and referance Mach
number did not appear to significantly affect the percent reduction
in NOx. Smoke emissions were found to decrease with increasing
water injection. Author

N74-14651*§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
EFFECT OF WATER INJECTION ON NITRIC OXIDE
EMISSIONS OF A GAS TURBINE COMBUSTOR BURNING
NATURAL GAS FUEL
Nicholas R, Marchionna. Larry A. Diehl, and Arthur M. Trout
Washington Dec. 1873 26 p refs
(NASA-TM-X-2959; E-7565) Avail: NTIS HC $3.00 CSCL
20M

The effect of direct water injection on the exhaust gas
emissions of a turbojet combustor burning natural gas fuel was
investigated. The results are compared with the results from
similar tests using ASTM Jet-A fuel. Increasing water injection
decreased the emissions of oxidas of nitrogen (NOX) and increased
the emissions of carbon monoxids and unburned hydrocarbans.
The greatest percentage decrease in NOX with increasing water
injpction was at the lowest inlet-air temperature tested. The
effect of increasing inlet-sir temperature was to decrease the
affact of the water injection. The reduction in NOX dus to water
injection was almost identical to the results obtained with Jet-A
fuel. However. the emission indices of unburned hydracarbons,
carbon monoxide, and percentage nitric oxide in NOX were not.

Author

N74-14669 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Porz {West Germany).

SECTION 2: FLIGHT MECHANICS, FLIGHT CONTROL
[FACHGEBIET 2: FLUGMECHANIK, FLUGFUEHRUNG]

/n its DFVLR Annual Raview, 1972
GERMAN; ENGLISH summary

1972 p 95-149 refs In

Aviation oriented problems studied pertain to operational
procedures to increase aircraft handling qualities and flight
safety. Development of redundant control systems for satellite,
missile, and aircraft guidance is discussed. Special flight systems
consider rescue and recovery methods for military applications,

Trangl. by G.G.

N74-14670 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Porz {Wast Germanyy),

SECTION 3: STABILITY, CONSTRUCTION MATERIALS,
CONSTRUCTION METHODS [FACHGEBIET 3. FESTIG-
KEIT, WERKSTOFFE, BAUWEISEN]
/n jts DFVLR Annual Raview, 1972
In GERMAN; ENGLISH summary

1972 p 151-197 refs

Research in relstion to aerospace industrial application
stresses problems of structure, materials, and design. Strength
and stability of structures subjected t¢ temperatura and other
stress fields are considered in the framewark of aeroelastic and
aeromechanical problems of aircraft and spacecraft. Waight
optimal utilization of fiber reinforced compaosite materials is
emphasized. Transl. by G.G.
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N74-14675 Deutsche Forschungs- und ‘Versuchsa;jstalt fuer
Luft- und Raumfahrt, Porz (West Germany). s
AEROTECHNOLOGY IN AVIATION PROBLEMS
FAHRTTECHNISCHER BEREICH) ’
/n its DFVLR Annual Review. 1972
In GERMAN; ENGLISH summary

[LUFT-

1972 p 383-401 refs

Scientific-enginee g coordination with Fedaral ministrias and
industries is provided n planning. accomplishing, and evaluating
aviation problems of safety and traffic mgulﬂlions; This includes
supplying of pilots ‘and aircraft for scientifit tasks of rasearch
and testing. Transl. by G.G.

N74-14682*} Tachtran Corp.. Glen Burnis, Md,
ECONOMICS OF A/R TRANSPORT
M. C. Alvarez Washington NASA Jan. 1974 20 p Teansl.
into ENGLISH from Rev. Aeron. Astron. (Spain), no, 388, Mar.
1973 p 173-183
(Contract NA Sw-2485}
(NASA-TT-F-15248) Aveil: NTIS HC $3.00 CSCL 0sC

The costs of air transportation are analyzed, giving attention
to direct and inditect costs. Systems of cost analysis are considered
togather with the effect of individual paramsters on the costs
of operation. Attention is given to cruising speed. flight time,
total operational time, aircraft design. and aircratt manufacture.
A first estimation of operational costs has to take into account
the weight of the aircraft, the weight of the fusl needed during
the flight. the fuel resarve, and questions of the selection of
one of three operational approaches in conducting the flight.
Direct costs of the flight operation are discussed in detail together
with expenses for maintenance, inspection, depreciation, and fuel
costs. indirect expenses include costs of administration, publicity,
and airport charges. . Author

N74-13701
land}.
PROFILE DRAG AT THE DRAGE-RISE CONDITION OF
AEROFOILS HAVING A SPECIFIED FORM OF UPPER-
SURFACE PRESSURE DISTRIBUTION AT TH!S CONDI-
TION
Oct. 1973 5 p refs
[ESDU-87011} Copyright. Avail; Issuing Activity

The development of airfoils based om an inviscid flow
theory incorporating a description of comprassibility effscts is
discussed. An inversion of the method has led to the derivation
af a new family of aidoils in which boundary layer displacement
effects and the use of compressibility factars are significant. A
method for obtaining the profile drag of the aidoils is reported.
The drag coefficient increments for the tedesigned airfoils are
plotted in graph form. The drag cosfficient incremems for the
upper surface. lower surface, and total, for fully attached flow
ara presented. Author

Engineering' Sciances Data Unit, London (Eng-

N74-14704 Ohie State Univ., Columbus.
THE EFFECTS OF HYPERSONIC VISCOUS INTERACTION
ON STATIC STABILITY OF SLENDER BODIES IN SIMU-
LATED NON-EQUILIBRIUM FLOWS Ph.D. Thesis
Robert William Betts 1973 102 o}
Avail.  Univ. Microfilms Order No, 73-26772

One phase of a similitude study of slender bodies in low
density nanequilibrium flow is reported. Force and moment
coefficients were obtained tor a 10 degree haif-angle cone ar
hypersonic, low density conditions far which wiscous interaction
is important. Measurements were made over an angle of attack
from 0 to 10 degrees. By the mtroduction of selected amounts
of argon te air it was possible to simulate the range of specific
heat ratio variation from 0 to 100 percent oxygen dissociation
in agir. Both Newtonian theory and a madified version of tanget
cone theory {MTC) were used to define the simifitude parameters
applicable to both free flight and wind tunnel data.

Dissert. Abstr.

N74-14705

Imperial Coll. of Science and Technology, London
(England)

Dept. of Asronautics.



FORCE MEASUREMENTS ON CARET AND DELTA WINGS
OVER_ THE INCIDENCE RANGE 27 DEG LESS THAN OR
EQUAL TO ALPHA LESS THAN OR EQUAL TO 56 DEG
AT M 12.2 . : '
C. J. Carr Oct. 1971
(1C-Aprn-71-22)

,A series of tests measuring and comparing the ferces on a
flat bottorn deltd wing and a caret wing performad at M 122
aver. the, incidence range 27 deg to 55 deg. The wings werse of
idantical pianform and thickness. The caret wing exhibited higher
values of normal force. lift, and drag coefficients than the fiat
delta for any given incidenca within the range tested. ESRO

11 p refs

N74-14706 Imperial Coll. of Science and Technology. London
{England}. Dept. of Aeronautics. .

THE FLOW FIELD AND PRESSURE DISTAIBUTION OF AN
ISOLATED ROAD WHEEL !

J. E.Fackrell and J. K. Harvey 1972 11 p rafs Sponsored
partly by Sci. Res. Council and Dunlop Tyre Co.
{IC-Aero-72-14)

The air flow arcund two wheel profiles typical of those used
on racing cars was studied. The flow around a stationary wheel
is compared with that around the same wheel whan rotating in
order to’ highlight the specific effects of rotation. Lift and drag
are caloulatad from prassure distributions over the wheels. The
distributions themselves reveal useful information on the flow
field. Total head measurements of the flow around the wheel
and some special features are discussed. Author (ESRO)

N74-14707*§ Princeton Univ., N.J. Dept. of Asrospace and
Machanical Sciences.

[FLUTTER COMPUTER PROGRAM AND LIFTING SURFACE
THEORY WITH BOUNDARY LAYER]! Samiannual Progress
Report. 1 Apr. - 1 Oct. 1973

Earl H. Dowelt and C. Samuel Ventras 1 Oct. 1973 7 p refs

{Grant NGR-31-001-197} .
(NASA-CR-136559) Avail: NTIS CSCL 1A

A flutter program has been devaeloped for a rectangular,
orthotropic panel on point SUPpOrts of finite stiffness as well as
adge, line supports of finite stiffness. To check the flutter program,
per se. simple piston theory aerodynamics were used. Lifting
surface theory with boundary layer was used to solve the
incompressible, steady, two dimensional flow problem.  Author

N74-14708# National Research Council of. Canada. Ottawa
(Ontario).
AN EXPERIMENTAL ANALYSIS AND BUFFET INVESTIGA-
TION OF THE SHOCKLESS LIFTING AIRFOIL NO. 1
J. J. Kacprzynski Aug. 1873 52 p refs
(NRC-13673; LR-569) Avail: NTIS HC $4.75

Wind tunnel tests to determine the aerodynamic characteris-
tics of a shockless lifting airfoil were conducted. The improvements
to the wind tunnel which led to conducting the tests are described.
The expeniments were performed with 20.5 percent porosity of
the top snd bottom walls of the test section. The aerodynamic
coefficients obtained from integration of the pressure distribution
and from the balance and wake drag measurements are listed.
Buifat characteristics were investigated at Mach numbers of 0.51,
0.621, 0.7, and 0.768. The buffet boundarias determined from
oscillations of the normal force companent correspond wall with
the pressure divergence observed. Author

N74-14709¢ Advisory Group for Aerospace Research and
Deévelopment. Paris (France).
AERODYNAMIC DRAG
Cct. 1973 469 p refs Partly in ENGLISH and partly in
“FRENCH Proc. of the Fluid Dyn. Panel Specialists Meeting,
tzmir. Turkey, 10-13 Apr. 1873
{AGARD-CP-124} Avail: NT¥$ HC $25.50

The proceedings of a conference on aerodynamic drag are
presented. Current research and future progpects in the field of
aeradynamic drag are considered. Main emphasis was ptaced
on subjects of practical value to the aerospace industry in relation
to the need for accurate prediction. measurement, and alleviation
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of drag. Some of the subjects considered are: (1) aircraft drag,
(2} wing drag. {3} base drag and separation, (4) interaction effects.
{8} hypersonic dreg, and (6} testing techniques and corfrelation
of flight test and wind tunnel test data.

N74-14710 Ministry of Defence, London {England).
TECHNICAL EVALUATION REPORT
S F. J. Butter /n AGARD Aerodyn. Drag Oct. 1873 11 p

A primary objective of research on aerodynamic drag is the
devetopment and proving of prediction methods in a form suitable
for direct use by aircraft development teams and by those who
have to assess the relative merits of alternative designs. Aircraft
drag estimation methods are needed at various levels of
sophistication and reliability. Basic statistical analyses can form
the basis of an acceptable forecasting procedure at the feasibility
stage, although such an approach is essentially conservative and
can lead to the perpetuation of low gesign standards. as well
as being of little use when novel aircraft design concepts are
under consideration. Of some significance is the ability to predict
reliably the drag of a daturn streamiined aircraft with fully-turbulent
flow. against which achieved drag levels ¢an be compared in a
figure-of-merit approach. During the design deveiopment and
refinemant stage. the research aims include the achievement of
drag design objectives and the limitation of drag growth, In this
phase, drag predictions in practice must be prepared by a process
of synthesis (rather than simple summation), within a format
which can readily accommodate the changing sources of data.

Author

N74-14711 Lockheed-Georgia Co., Marietta.

A SURVEY OF DRAG PREDICTION TECHNIQUES APPLI-
CABLE TO SUBSONIC AND TRANSONIC AIRCRAFT
DESIGN .

1. H. Patterson, D. G. MacWilkinson. and W. T. Blackert: /»
AGABD Acrodyn. Drag Oct. 1973 38 ¢p refs

Tne following aspects of aircraft drag prediction in the subsonic
to transonic range are discussed: (1) preliminary estimation
procedures, {2} estimation using wind tunnel test data, and (3)
wind tunnel data and flight test data correlation. Inaccuracies in
the approach to the use of flat plate skin friction, with appropriate
shape factors. to predict profite drag are identified. Attampts 10
use low Reynolds number wind tunnet drag levels to predict full
scala drag are shown to be reasonably successful. The predic-
tion of C-6A aircraft drag characteristics from wind tunnel tests
is discussed. Authar

N74-14713 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt. Brunswick (West Germany). Inst. fuer
Aerodynamik.

ON SOME BASIC AND NEW ASPECTS ABOUT THE DRAG
PROBLEM OF WINGS AND BODIES IN SUPERSONIC
FLOWS
Arabindo Das /n AGARD Aerodyn. Drag QOct. 1973 26 p
refs

With the objsctive to determine optimum shapes of slender
wings and bodies for minimum total drag in supersonic flows a
comprahensive theoretical and experimental analysis of the
problern has been carried out. The theoretical formulas for the
various drag components which are necessary for a wariational
problem of drag minimization have been raviewed, summarized.
partly modified or extended. and finally comparad with experimen-
tal values. Based on the linearizad mass flux concept already
known in the literature a modified boundary condition |gads to
a certain improvament in the results of the linear theory. A
simplified treatment of the modified linear theory is presented.
A unified approach to the problem of minimization of wave drag
due to volume and wave drag due to lift vields very simple
analytical resuits. The optimum body shapes show a cartain
dependence on Mach number. For minimization of vortex drag
the necessaty wing twist yields a remarkable impravement. which
could also be verified by experiment. While the known friction
drag formulas from the litorature have been checked with
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experimental values, the problem of base drag of axial symmetrical
bodies has not baen completely solved as vet; theoretical wark
on this topic is baing continued. Authar

N74-14714 Royal Aircraft Establishment, Bedford {England).
MEASUREMENTS OF THE DRAG OF SOME CHARACTERIS-
TIC AIRCRAFT EXCRESCENCES IMMERSED IN TUR-
BULENT BOUNDARY LAYERS
L. Gaudet and K. G. Winter /n AGARD Aegrodyn. Drag OQct.
1973 12 p refs

Measurements are described of the drag of various forms
of excresceance mounted on balances installed in the walis of
the working section of the RAE Bft x 8ft wind tunnel. The tests
cover a range of Mach numbers betwsen 0.2 and 2.8 {but not
transonicl and a range of Reynolds number. The excrgscances
tested include two-dimensional steps and ridges, circular cylinders
and wings mounted normal to the surface, and holes and fairings.
It is shown. for excrescences which are of height small compared
with the boundary-layar thickness, that the scale effects on drag
are well correlated in tetms of the wall variables of the turbulent
boundary layer, but that thers is a dependence of drag on Mach
number. For steps and ridges the effect of charnfering or rounding
the upper cormers was found to be beneficial at subsonic speeds
but far less so at supersonic speeds. For circular holes the drag
depends strongly upan the depth to diameter ratio. The fairings
tested were gither half-bodies of revolution with pointed or rounded
ends or of square ur rectangular section with pointed ends. The
effects of different amounts of immarsion of the bodies into the
boundary layer was found in some cases by testing geometri-
cally similar bodies of different sizes. Author

N74-14715 Messerschmitt-Boelkow-Blohm G.m.b.H., Ortobrunn
(West Germanyl.
PROBLEMS OF ESTIMATING THE DRAG OF A HELICOP.
rem
S. N. Wagner
refs

Thz components which contribute 1 the drag of & helicopter
are identified as: (1} the drag of the main and 1ail rotors, (2}
fuselage drag, {3} pylon drag, {4) landing gear drag. (5) fairing
drag. and (6} drag causad by interference between the helicoptar
components. The difficulties and advantages of methods for
defining the drag of a helicopter are analyzed. Proceduras for
testing small scale models of helicopters are discussed. The
correlation of rmodel data with flight test data is examined.

Author

in AGARD Aerodyn. Drag Oct. 1873 12 p

N74-14716 Royal Aircraft Establishment, Farnborough {Eng-
land).

AIRCRAFT DRAG PREDICTION FOR PROJECT APPRAISAL
AND PERFORMANCE ESTIMATION

S. F. ). Butler /n AGARD Aerodyn. Drag Oct, 1973 50 p

The principal stages in aircraft feasibility study and design
development are considered, leading to the specification of
desirable characteristics of aircraft drag prediction models. The
contributions to drag modelling to be expected from research
are reviewad. together with the impact of computerized design
salection and mission analysis methads. An assessment of the
relative importance of differant tomponents and sources of drag
introduces surveys. which examine the present state of the art
of prediction for specific classes of aircraft and for particufar
aspects of drag. The main problems invelved in exgcuting and
analysing model and ajrcraft tests are also discussed in the drag
context. The collection, analysis and dissemination of data syitable
for direct yse in practical design methods are discussed. Author

N74-14717
land).

APPENDIX: A DATA ITEM SERVICE FOR AIRCRAFT DRAG
ESTIMATION

i AGARD  Aerodyn. Drag Oct. 1973 g p refs

Engineering Sciences Data Unit, London {Eng-

Avaii: NTIS
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The terms of reference for an engineering uriig concerned
with deterrnining aerodynamic drag are discussed. The functions
of the organization are defined: {1} ta collect and ' disseminate
information on drag prediction for sweptwing aircraft, (2] 'to
arrange for the correlation and analysis of relevat data, (3} to
formulate a c¢omprehensive framework for the analysis and
synthesis of aircraft drag, and (4) 1o encourage thé introduction
and adoption of improved drag prediction methods, Author

N74-14718 Douglas Aircraft Co.. Inc., Long Beach, Calif.
REMARKS ON METHODS FOR PREDICTING VISCOUS
DRAG
A. M. Q. Smith and Tuncer Cebeci /n AGARD Aerodyn. Drag
Qct. 1973 12 p refs :
While predictions of low speed profile drag are aceurate for
monoelement airfoils at tow angle of attack. the methods are
not very accurate at higher angles of attack. or for multiglament
airfoils or for fatter bodies of revolution. Two courses that might
lead to possible improvement in accuracy have been investigated.
One was an attempt to perform direct shear and pressure stress
calgulations on an airfoil ar body. The other was an attampt to
improve the Squire-Young momentum defect method by actually
solving the wake for a short distance. Tha first method was npt
suecessful but the second method shows promise. Hence, it is
tantatively concluded that rafinement of the momentum defect
method is the most promising path towards improved accuracy.
Author

N74-14719 National Asronsutical Establishment. Ottawa
{Ontario). .
DRAG OF SUPERCRITICAL AIRFQILS IN TRANSONIC
FLOW
J. J. Kacprzynski /n AGARD Aerodyn, Drag Oct. 1873 20 p
rafs

Analytical methods of evaluation of drag coeflicienis of
contemporary supercritical airfoils arg discussed. Some results
of experimental values of drag cosfficient for suparcritical sirfoits
are compared against results of thaoretical evaluations. Some
results of drag coefficients of convantional airfoils are inciuded
for comparison. Difficulties of accurate experimental recording
of drag coefficients are indicated. Author

N74-14720  General Dymamics/Convair, San Diega, Calif.
Aarospace Div.
TRANSONIC DRAG DUE T3 LIFT OF PLANAR JET-FLAPPED
AIRFOILS
H. Yoshihara. R. Magnus, and D. Zonars (AFFDL) /n AGARD
Aerodyn. Drag Oct. 1973 8 p refs .

In contrast to the low spoed case test results indicate that
lift augmentation by tha jet flap in the transocnic regime s
accompanied. not by a large thrust recovery, but by a significant
increase in drag, However to achigve moderate to high lifts the
use of jet flaps rather than incidence has led 1o & significant
reduction in the drag due to lift. To calculate the transonic jet
flap flow a modified Spence jet flap condition is postulated and
incorporated into the {unsteady} finite differsnce procedure. An
example is then calculated and compared with experimental
results, Author

N74-14721
lands).
COMPARISON OF VARIOUS METHODS FOR CALCULAT-
ING PROFILE DRAG FROM PRESSURE MEASUREMENTS
IN THE NEAR WAKE AT SUBCRITICAL SPEEDS
J. Zwaaneveld /n AGARD Asrodyn. Drag Qct. 1973 12 p
refs

Methods for calculating the profile drag from total and static
pressure measurements in aircraft wake hava baen compared.
An analytical model of a comprassible two-dimensional wake is
usad 1o obtain numerical results. Both the oldest meathod of
Betz and the widely used method of Jones allow the static
pressure variation across the wake to be taken into account.
Thess methods are therefore suitable to treat the flow in the
very near wake. The third method developed by Squire and

National Aerospace Lab., Amsterdam (Nether-



Young’is in ;S'rinciple only \‘Jalid when the static pressure variation
deriss’ the wake is negligible. To extend this method to the
more general ‘case, two modifications are cansidered, the first
as proposed by Squire and Young. the second as presented by
the author. The latter modification makes use of the momentum
integral equation with modified parameters. The numerical rasuits
show this new approach to be in far better agresmeant with the
methad of Jones than the first mantioned modified varsion.
Author

N74-14722 Office National d'Etudes et de Recharches
Aerospatiales, Paris (France). :

DRAG AND SEPARATION

Maurice Sinigix  /n AGARD Aerodyn. Drag Oct. 1973 23 p
refs’ in FRENCH; ENGLISH summary

The unsteady character of some separated flows and their
resulting oHects are discussed. The different types of wrbulent
separated flows of a limited extent and quasi-steady character
are defined. The aexpected effscts of these separated flows on
the aerodynamic drag were studied. Theoretical methods of
prediction are explained. Examples in which separated flows
appear are analyzed. Author

N74-14723 - Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfshrt, Goettingen (West Germany}.
NEW INVESTIGATIONS FOR REDUCING THE BASE DRAG
OF WINGS WITH A BLUNT TRAILING EDGE '
Mauri Tarner it AGARD Aerodyn. Drag Oct. 1973 9p
refs

Investigations were conducted 10 determine methods for
reducing the base drag of wings with blunt trailing edges.
Measuraments were performed on a rectanguiar wing in a low
speed wind tunnel. The wing was fittad with broken trailing
edges, splitter plates, and splitter wedges. The tests showed
that the base drag could be substantially reduced by fitting a
splitter wedge on the trailing edge. For the most advantageous
splitter wedge. the base drag was nearly zero. In this case the
maximum lift to drag ratio for the wing with a biunt trailing
edge was as great as that for the corresponding wing with a
conventional sharp trailing edge. Author

N74-14726 Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Chio
ASSESSMENT OF THE INFLUENCE OF INLET AND
AFTBODY/NOZZLE PERFORMANCE ON TOTAL AIRCRAFT
DRAG
Philip P. Antonatos, Lewis E. Surber, James A. Laughrey, and
Donald J. Stava /7 AGARD Aercdyn. Drag QOct. 1973 28 p
refs

The influence of propulsion system installation on aircraft
drag is discussed. Using information frorn several investigations,
different aspects of airframe propulsion integration are explored.
each of which affects the assessment of aircraft drag. A great
deal of apparently conflicting data has been generated on
airframe-propulsion integration simply because the investigators
concerned with differemt aspects of a system development have
nat propedy integratad their own efforts 1o assurée that theoretical
analysis methods are consistent with wind tunnel test methods,
that the test models are consistant with aach other, and that
adequate corections far the effect of model mounting systems
can be made, Even rather small inconsistencies in just a few of
these considerations may result in errors of sufficient magnitude
to affect aircraft design decisions advarsely. A major part of the
difficulty of making an accurate assessment of inlet/ aftbody nozzle
gllect on aircraft drag is the prediction of flight performance
from wind tunnel test data. Early system development should
be studied carefully to assure that the program of airframe-
propulsion integration and the damands on propulsion related
drag assessment are consistent with drag estimate accuracy for
the airfrarme. Author
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N74-14727 Boeing Commerical Airplane Co.. Renton, Wash.
THE PROBLEM OF INSTALLING A MODERN HIGH BYPASS
ENGINE ON A TWIN JET TRANSPORT AIRCRAFT
Walter C. Swan and Armand Sigalla /7 AGARD Aerodyn.
Drag Oct 1873 12 p

An examination of the angine placement on a modern jet
transport presents new drag and stability problems. Large high
bypass ratio engines create large annular and wetted area drag
and blockage surfaces which can cause difficult configuration
problems as well as large interference drag and stability effects.
The option is opsan to conventional underwing and aftbody
mounted instatlations as well as renewed opportunity for
over-the-wing installations. In this paper the drag and stahbility
consequences for sach class of configuration is examined for a
typical intermediate range transport. The results are equally valid
for short haul and certain STOL missions. In some instances, it
is shown, proper ped shape and positioning may result in favorable
drag incraments, especially on moedern swept wings with
supercritical airfoil sections. Side effects such as pod influences
on wing flutter, deep stall, and general sizing of the empennage
are discussed. Author

N74-14729 Royal Aircraft Establishment, Bedford (England).
THE DRAG OF EXTERNALLY CARRIED STORES: ITS
PREDICTION AND ALLEVIATION
P. G. Pugh and P. G. Hutton /n AGARD Aerodyn. Drag Oct
1872 11 p refs

The instalied drag of storss makes a major contribution o
the total drag of combat aircraft. It can be savaral times the
sum of the free-air drags of the individual siores and its prediction
and reduction are essential to the design of high-performance
aircraft. Interference affects involved range from simple buoyancy
to complex interactions involving viscous and wave drag
phenomena. For the simpler cases there are good prospects
that the installed drag tan be accurately predicted either by
current methods or by relativaly straightforward extensions of
these. However, empirical methods will continue to be neaded
for the pradiction of the drag of complicated cases eg. multiple
store arrays at transonic speads. Some examplas are given to
show the opporunities for reducing the installed drag sither by
redesigns to take advantage of improved mechanical systems or
through the development of radically new installations.  Author

N74-14730 Deutsche Forschungs- und Versuchsanstalt fuer
Luk- und Raumfahrt. Goettingen (West Germany).

DRAG IN HYPERSONIC RAREFIED FLOW

Walter Wuest /n AGARD Aerodyn. Drag Oct. 1973 12 0p
refs ' .
The drag force in hypersonic flow may be divided into cold
pressure drag lincident moleculss}, temperature depending
pressure drag (diffusively reflected molecules) and friction drag.
The pressure drag dominates on blunt bodies which show a
slighter drag variation with rarefaction whereas on slender bodies
friction drag dominates and the total drag is strongly influenced
by rarefaction. Relaxation and radiation do not appreciably alter
the pressure drag but influence the flow field. stand-off distance
of shock wave, and heat transfer. Author

N74-14731 Centre Nationsl de la Racherche Sciantifique,
Meudon (France). Lab. d’Asrotharmique. :

DRAG OF LIFTING BODIES FOR PILOTS AT HIGH
ALTITUDE [TRAINEE DE CORPS PORTANTS PILOTES A
HAUTE ALTITUDE]

J. Allagre, C. Matrand. and M. F. Scibilia in AGARD Aeradyn.
Drag Oct. 1973 10p refs In FRENCH; ENGLISH summary

Lifting bodies with &0 deg swept delts wings fitted out
with control davices. located near the trailing edge of the wings
are analyzed. The present experimental study of the aerodynamic
bahaviour of the wing is realized in a rarefied flow simulating a
flight altitude of about 70 km. Experiments are performed in an
open jat and continuously oparating wind tunnel. The air flow is
characterized by a Mach number of 8.1 and a free stream Reynolds
number of 2200 per ¢m. Results show how much aerodynamic
davices associated with the delta wing. like spoilers, remain



N74-14734

efficiant and can be used in order 10 control the trajectory at
high altitude. Drag coefficient data are given in the range ot
incidences between minus 20 deg and 20 deg. A comparison
between efficiencies of trailing edge solid spoilers and trailing
sdge fluid spoilers allows 10 point out some adv_antages of the
fluid spaoilers. In particular, this jet control mechanlasm can create
a sufficient side thrust without entailing a targe increaze of the
drag. Author

N74-14734 Nava! Air Systems Command, Washington, D.C.
DEVELOPMENT OF TECHNIQUES TO MEASURE IN-FLIGHT
DRAG OF A US NAVY FIGHTER AIRPLANE AND CORRELA-
TION OF FLIGHT MEASURED DRAG WITH WIND TUNNEL
DATA

E. C. Rooney It AGARD Aerodyn. Orag Oct. 1873 18 p

Wind tunnel and flight drag measurement techniques and
correlation of wind tunnel and flight drag data for a U, $. Navy
fighter airplane are discussed. Wind tunnel drag data were obtained
with aerodynamic, induction system and powered nozzle/ afterbody
models. A comman reference afterbody configuration betwsen
aerodynamic and propulsion models was utilized to assure
compatibility of thrust and drag measurements. Flight drag data
wera obtained from steady-state. quasi steady-state and dynamic
{wind-up/down turn) maneuvers utilizing sensitive three-axis
accelerometars te determine excess thtust and the internal
prassure method for measuring engine thrust, Compressor airfiow,
afterburner pressure drop and nozzle coefficients used for
computing engine net thrust were abtained from isolated engine
tests at simulated fight conditions throughout the flight envelope.
Wind tunnel data were used 10 account for propulsion system
drag caused by subcriticat inlet spillage and nozzle interference
drag. Author

N74-14736* National Aercnautics and Space Administration.
Flight Research Center, Edwards, Calif.
REVIEW OF DAAG MEASUREMENTS FROM FLIGHT TESTS
OF MANNED AIRCRAFT WITH COMPARISONS TO
WIND-TUNNEL PREDICTIONS
Jon S. Pyla and Edwin J. Saltzman /n AGARD Aerodyn. Drag
Oct. 1973 12 p refs

In-flight studies of tha overall and local components of drag
of many types of aircraft ware conducted. The primary goal of
these studies was to evaluste wind-tunnel and samiempirical
prediction methods. Soms evaluations are presented in this paper
which may be summarized by the following observations:
Wind-tunnel predictions of overall vehicls drag can be accurately
extrapolated to fiight Reynolds numbers, provided that the base
drag is removed and the boattail areas on the vehicls are small.
The addition of ablated roughness to lifting body configurations
causes larger losses in performance and stability than would be
expacted from the added friction drag due to the roughness.
Successful measurements of skin friction have baen made in
flight to Mach numbers above 4. A raliable inflatable decelaration
device was demonstrated in flight which effectively stabilizes
and decelerates a lifting aircraft at sSupersanic speeds, Author

N74.14738%# National Aeronautics and Space Administration.
Ames Research Center, Maffett Field, Calif.
PLOTTING PROGRAM FOR AERODDYNAMIC LIFTING
SURFACE THEDRY
Richard T. Medan and K. Susan Ray {(Computer Sei. Corp.,
Mountain View, Calif.) Nov. 1873 31 p tefs
(NASA-TM-X-62321) Avail: NTIS HC $3.75 CSCL 01A

A description of and users manual for a USA FORTRAN IV
computer program which plots the planform and control puints
of a wing are presented. The ‘program also plots some of the
configuration data such as the aspsct ratip. The planform data
ts stored on 3 disc file which is created by a geometry program.
This program. the geometry program, and sevars| other programs
ara used together in the analysis of lifting. thin wings in steady,
subsonic flow according to a kernel function litting surface
theory. Author
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N74-14740¢ Aeronautical Research Inst. of Sweden, Stock-
holm,
A QUICK LOOK AT THE STATE-OF-THE-ART IN FLIGHT
TESTING OF CERTAIN AERODYNAMIC PARAMETERS
RELATED TO WIND TUNNEL TESTING Final Repart
A. Bertelrud 1973 78 p refs
(FFA-AU-966) Avail: NTIS HC $6.00 CSCL 01A

Flight test techniques and the accuracy that can be obtained
with the instrumantation and data reduction procedures are
discussad. An analysis of the extent to which wind tunnel tests
can reproduce the actual characteristics of real aircraft was
conducted. The subjects considered are: (1} buffeting, (2) skin
friction, and (3} maximum lift/stall characteristics. The types of
instrumentation raquired to obtain data on various aergdynamic
characteristics are reported. Author

N74-14741'# National Aeronautics and Space Administration.
Ames Research Canter, Moffett Field, Calif
A STUDY OF THE NONLINEAR AERODYNAMICS OF
BODIES IN NONPLANAR MOTION Ph.D. Thesis - Stanford
Univ., Calif. .
Lewis Barry Schif Washington Jan. 1974 94 p refs
INASA-TR-R-421: A-5057) Avail: NTIS HC $3.75 CSCL
Q1A

Concopts from the thaory of functionals are used to
develop nonlinear formulations of the aetgdynamic force and
maoment systems acting on bodies in large-amplitude, arbitrary
motigns. The analysis, which proceeds formally onece the functional
dependence of the merodynamic reactions upon the motion
variables is established, ensures the inclusion. within the resulting
formulation. of pertinent aerodynarmic terms that normally are
exciuded in the classical treatment. Applied to the large-amplitude,
stowly varying, nonplanar motion of a bady, the formulation
suggests that the aerodynamic moment can be compounded of
the moments acting on the body in four basic motions: stdady
angle of attack. pitch osciliations, either roll or yaw oscillations,
and coning motion. Coning. where the nose of the body describes
a circle around the velacity vector. characterizes the nonplanar
nature of the general motion. Author

N74-14744{ National Aerospace Lab.. Tokyo lJapan},
MEASUREMENTS OF ROLLING MOMENTS ACTING ON
THE STABILIZER OF T-TAILS OSCILLATING IN YAW
Teruo Ichikawa, Koji lsogai, Yasukatsu Ando, and Hiroshi Ejiri
1973 10 p refs |n JAPANESE; ENGLISH summary
(NAL-TR-324) Avail: NTIS HC $2.00

Low speed wind tunnel tests to daterming aerodynamic rolling
moments are discussed. Measurements were made of the forces
acting on an isolated wing. with and without dihedral, at incidence
and osciliating in yaw about the axis at the midchord point of
the midspan. Tests wers also conducted on the harizontal stabilizer
of a T-tail configuration, with zero and finite angla of attack of
the stabilizer, and oscillating in yaw about the axis through the
fin midchord. Author

N74-14745*¢ Calspan Corp., Buffalo, N.Y.
ANALYSIS OF THE FLOW ABOUT DELTA WINGS WITH
LEADING EDGE SEPARATION AT SUFERSONIC SPEEDS
Joseph P. Nenni and Chee Tung [1973] 43 p refs
{Contract NAS1-11577)
INASA-CR-132358) Avail: NTIS HC $4.25 CSCL 01A

A research program was conducted to develop an improved
theoretical flow model for the fiow about sherp edge delta wings
with leading-edge separat:on at supersonic speads. The fiow model
incorporates a representation of the secondary separation region
which occurs just inboard of the leading edge on such wings
and is based on a slender-wing theory whereby the full
three-dimensional problem is reduced to a quasi two-dimensionai
prablum in the cross-flow plane. The secondary sepafatian region
was modeled by a surface distribution of singularities or a linearized
type of cavity representation. The primary vortex and separation
ware modeled by a concentrated vortex and cut in the cross-flaw
potential which represents its feeding sheet. The cross-flow
solutions for the cavity motel were obtained, but these solutions
have physical significance only in a very restricted range of angle



of attack, - The reasons for the feilure of the flow maodel are
discussed, The analysis is presented so thst other interested
researchers may critically review the work. Authar

N74-14746§ Advanced Technology Labs.. Inc., Wastbury, N.Y.
SIMILARITY PARAMETERS AND THE!IR SENSITIVITY FOR
TRANSONIC AIRFRAME EXHAUST NOZZLE INTERAC-
TIONS Technical Report, 24 Jan. - 25 Gep. 1972
Gerald Rofle and Gabriel Miller Jan. 1973 75 p refs
|Contract F33615-72-C-1362; AF Proj. 1476)
IA?-TGBBBB; ATL-TR-175; AFFDL-TR-73-9} Avail: NTIS CSCL
011

A qualitative description of the fluid mechanics of transonic
airframe intaraction with engine exhaust flows is formulated and
usad to derive the pertinent similarity parameters of the problem.
The sensitivity of the flow field to these parametars is explored
by computations and analysis of available data and leads to the
conclusion that viscous parameters such as boundary layer
mamentum thickness, engine exit flow profiles and mass flux
ratio have a pronounced effect on simulation capability. Based
on the findings of the similarity and sansitivity studies, experimeants
are outlined for both continuous and biowdown facilities to
investigate the role of viscous parameters more fully.

Authar (GRA)

N74-14747§ Boeing Aerospace Co., Seattle. Wash. Research
snd Enginesring Div. ’
EXHAUST SYSTEM INTERACTION PROGRAM Final
Technical Report
John E. Postlewaite and Victor Salemann Jun. 1973
refs
{Contract F33615-70-C-1450; AF Proj. 3066)
(AD-769086; D162-10467-13; AFAPL-TR-73-59} Avail: NTIS
CSCL 01/3

The program consisted of two phases. The purpose of
Phase 1 was to define what needs to be known. and whan,
and with what accuracy to define the engine cycle and thrust
requited by a proposed airplane, and to develop methods to
abtain the required information -- particularly in the engine-exhaust
system area. The second phase simulated the preliminary design
and engine airframe matching portions of an airplane system
development, stressing the evaluation of exhaust system
installation lossas at severat levels of validity. This final repon
presents a summary of the work. The individual tasks are
documented in seven volumes from Phase 1 (Vols. 1 - 7). ten
volumes from Phase 1 (Veols. 8 - 17) of Ancilliary Reports
(including D¥62-10467-12). Author [GRA)

178 p

N74-14748# WNational Aeronautical Lab. Bangalore {India).
AERODYNAMIC ASPECTS OF THE PROBLEMS OF
AIR-INTAKES AND EXHAUST FOR A SUPERASONIC
TRANSPORT AIRCRAFT :

J. Leynaert Nov. 1973 21 p refs Transi. into ENGLISH of
"Aspects Aerodynamiques des Problemes de Prises d'Air et de
Sorties de Reacteurs pour un Avion de Transport Supersoniques”.
French report ONERA-TP-124 Presented at Assoc. for Maritime
and Aaronaut. Tech., Paris. 11-15 May 1964

{NAL-TR-194; NEAR-TP-124) Awvail: NTIS HC $3.25

An overall view of tha aerodynamic problem of air intakes

and ewxhaust for a supersonic transport aircraft flying at 2.2.
Mach no. is given from the point of view of the design of the
air-intake and the after body of the jet engine for supersonic
cruise speeds with adaptation 10 intermediate flight speeds.
Particutar attention is given to the principle of boundary layer
bleed at air-intake. Author

N74-14749# Institute of Transport Aviation, Paris (France}:
AVIATION NEEDS AND PUBLIC CONCERNS .

Emile Vanlenner 29 Oct. 1973 22 p Presented at 7th Dr.
Albart Plesman Mem. Lacture, Delft.' Netherlands, 29 Qct. 1973
Aysil: NTIS HC $3.25
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N74-14753

Econemic profits in the continuous growth of civil aviation
are weighed against the social impact on human life in the
building of Europe’s transportation netwaork. Problams of aircraft
noise. demands on energy resources. airport congestion, and
consequently of environmental control are considered. G.G.

N74.1a760§ Edizioni Museo Aeronautica Caproni di Taliedo.
Rome (ltaly}.
FORTY YEARS OF CIVIL AVIATION, 1931 - 1971 [QUARAN-
TANNI DI AVIAZIONE CIVILE. 193% - 1971]
Maria Quitici 1973 77 p refs In ITALIAN
Avail: NTIS HC $6.00

A brief history of ltalian civil aviation is presented. Artictes
published during this period are included. Transl. by F.0.5,

N74-14761%§ Techtran Corp.. Silver Spring, Md.
CALCULATION AND ANALYSIS OF AIRCRAFT MOTION
S. A. Gorbatenko, £. M. Makashov. Yu. F. Polushkin, and L. V.
Sheftel Washington NASA Dec. 1973 379 p refs Transl
into ENGLISH of the book “Raschet i Analiz Dvizheniya Letatelnykh
Apparatov’’ Mascow, Mashinostr,, 1971 p 1-351
{Contract NASw-2485}
[NASA-TT-F-757) Avail. NTIS HC $8.00 CSCL 018
Methods of caloulating and analyzing motion, trajectories,
transient processes, control and stability of aircraft are de-
seribed. Calculation and properties of various puidance methods
are discussed. Control based on linear automatic control theory.
nonlinear mechanics and theory of stability of nanlinear systems
are described. Problems of optimal control theory and methods
of solution are axplained. Numerical methods of calculating
trajectories, transient processes, steady state flight and control

aptimization problems are presented. Author
N74-14752%) Kansas 'Uniw Center for Research, Inc., Law-
rence.

FLIGHT TEST DATA FOR A CESSNA CARDINAL
David L. Kohiman Washington NASA Jan. 1974 35 p refs
(Grant NGR-17-002-072)
INASA-CR-2337; FRL-72-001) Avail: NTIS HC $3.00 CSCL
ai1c

The resuits of a flight test analysis of the parfarmance of a
standard Cessna 177B Cardinal airplane are presented. The
airplane was fully instrumanted to obtain steady state performance,
stick-fixad dynamic stability characteristics, and rofl response data.
Results obtained include praphs of C sub L versus alpha.
C sub D versus Csub L, and speed-power relationships. Dynamic
data include Phugoid and Outch characteristics, and rol! response
characteristics. Author

N74-14753‘# National Aeronautics and Space Administration.
Fiight Research Center. Edwards, Calif.
HFL-10Q LIFTING BODY FLIGHT CONTROL SYSTEM
CHARACTERISTICS AND OPERATIONAL EXPERIENCE
Weanath D. Painter and Georpe J. Sitterle Washington Jan.
1974 35 p refs
(NASA-TM-X-2956: H-704)
oe

A flight evaluation was made of the machanical hydraulic
flight control system and the electrohydraulic stability augmenta-
tion system installad in the HL-10 lifting body research vehicle.
Flight tests performed in the speed range from landing to a
Mach number of 1.86 and the altitude range from 697 maeters
{2300 feet) to 27,550 maters (90,300 faet} wera supplemented
by ground tests to identify and correct structural resonance and
limit-cycle problems. Sevare limit-cycla and control sensitivity
problems were encountered during the first flight. Stability
augmentation system structural resonance electronic filtars were
modified to correct the limit-cycle problem. Several changes weare
made to control stick gearing to solve the control sensitivity
problem. Satisfactory controllability was achieved by using a
nonlinear systerm. A limit-cyclie problem due to hydraulic fluid
contamination was encountered during the first powared flight.
but the problem did not recur after preflight oparations were
improved. Author

Avail: NTIS HC $300 CSCL
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N74-147B4%§ Genaral Electric Co.. Pittsfield, Mass.
ANALYSIS AND CALCULATION OF LIGHTN:!NG-INDUCED
VOLTAGES IN AIRCRAFT ELECTRICAL CIRCUITS Final
Raport ’
J. A. Plumer Washington NASA Jan. 1974 65 p refs
(Contract NAS3-14836)
(NASA-CR-2349: SRD-72-066} Avail: NTIS HC $350 CSCL
o1c

Technigues to calculate the transfer functions relating
lightning-induced voltages in aircraft electrical circuits to aircraft
physical characteristics and lightning current parameters are
discussed. The analytical work was carried out concufrently with
an experimental program of measuraments of lightning-induced
voltages in the electrical circuits of an F89-J aircraft. A computer
program. ETCAL, developed earlier to calculate resistive and
inductive transfer functions i3 refined to account for skin effect,
providing results more valid over a wider range of lightning
wavashapes than formerly possible. A computer program, WING,
is derived to calculate the resistive and inductive transter functions
batween a basic aircraft wing and a circuit conductor inside it
Goed agreement is obtained between transfer inductances
calculated by WING and those reduced from measured data by
ETCAL. This computer program shows promise of axpansion to
parmit eventual calculation of potential lightning-induced valtages
in alectrical circuits of complete aircraft in the design stage.

Author

N74-147658%# Washington Univ., St. Louis, Mo.
Engineering and Appliad Science.
CONCEPTS FOR A THEORETICAL AND EXPERIMENTAL
STUDY OF LIFTING AOTOR RANDOM LOADS AND
VIBRATIONS, PHASE 1 )
Kurt H. Hohenemser and Gopal H. Gaonkar Sep. 1967 74 p
rofs
{Contract NAS2-4151}
{NASA-CR-114707) Avail: NTIS HC $5.75 CSCL 01C

A number of Jifting rotor conditions with random inputs are
discussed. The present state of random process theory. applicable
1o lifting rotor problems is sketched. Possible theories of random
blade flapping and random blade flap-bending are outlined and
their limitations discussed. A plan for preliminary experiments
to study random flapping motions of a ses-saw rotor is
developed. Author

School of

N74-14768%§ Washington Univ., St. Louis. Mo.
Engineering and Applied Science.
CONCEPTS FOR A THEORETICAL AND EXPERIMENTAL
STUDY OF LIFTING ROTOR RANDOM LOADS AND
VIBRATIONS, PHASE 2
Kunt H. Hohenemser and Gopal H. Gaonkar Aug. 1968 56 p
refs
(Contract NAS2-4151}
(NASA-CR-114708]} Avail: NTIS HC $5.00 CSCL o1C

A comparison with NASA conducted simulator studies has
shown that the approximate digital methad for computing rotor
blade flapping responses to random inputs, tentatively suggestad
in Phasa | Rapart, gives with increasing rotor advance ratic the
wrong trend: Consequently, three alternative methods of solution
have bean considered and are described: (1) an approximate
method based on the functional relation between input and output
double frequency spectra, {2) a numerical mathed based on the
system responses to deterministic inputs and (3) a perturbation
approach. Ameng these the perturbation method requires the
ieast amount of computation and has been developed in two
forms - the first form to obtain the response corralation function
and the second for the time averaged spectra of flapping
ascillations. Author

School of

N74-14767*§  Washington  Univ., St. Louis, Mo.
Enginearing and Applied Science.

CONCEPTS FOR A THEQRETICAL AND EXPERIMENTAL
STUDY OF LIFTING ROTOR RANDOM LOADS AND
VIBRATIONS {THE EFFECTS OF SOME ROTOR FEEDBACK
SYSTEMS ON ROTOR-BODY DYNAMICS), PHASE 7-A

Schoo! of
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Kurt H. Hohenemser and S. K. Yin Jun. 1973 92 p refs
{Contract NAS2-4151)
(NASA-CR-114709) Avail: NTIS HC $6.75 CSCL 01C

The effects of three gyroless rotor feedback systems: (1)
coning feedback. {2} propartional tilting feedback. and (3) a
combination of thesa on the rotor-body dynamics of hingelass
rotorcraft are studied with a simplified analytical model in the
advance ratio range from O 1o 8. Cornhinations of feedback
phase angles and control phase angles are selected 1o minimize
control cross coupling and control sensitivity changes between
low and high speed flight. For the feedback systems thus selected
the effects of feedback gain and control actuator time lag on
the stability both with fixed hub and in free flight is studied,
whereby the rotorcraft is free in pitch, roll and vertical motion
but otherwise restrained. For the free flight is studied, whereby
the rotorcraft is free in pitch, roll and vertical motion but
otherwise restrained. For the free flight conditions the eHects of
a horizontal tail are also determined in itself and in combination
with the rotor feedback systems. Author

N74-14758%# Washington Univ., $t. Louis, Mo.
Engineering and Applied Science.
CONCEPTS FOR A THEORETICAL AND EXPERIMENTAL
STUDY OF LIFTING ROTOR RANDOM LOADS AND
VIBRATIONS (IDENTIFICATION OF LIFTING ROTOR
SYSTEM PARAMETERS FAOM TRANSIENT RESPONSE
DATA). PHASE 7-B
Kurt H. Hohenemser and D. A, Prelewicz Jun. 1973 39 p
refs
(Contract NAS2-4151)
(NASA-CR-114710} Awvail: NTIS HC $4.00 CSCL 01C
System identification methods have been applied to rotoreraft
to estimate stability derivatives from transient fiight control
regponse datz. While these applications assumed 2 linser constant
coefficient repressntation of the rotorcraft, the computer
experiments used transient responses in flap-bending and torsion
of a rotor blade st high advance ratio which is a rapidly time
varying periodic system. It was found that a simple systam
identification method applying a linear seguential astimator also
called least square estimator or equation of motion aestimator, is
suitable for this periodic system and can be used directly if
only the acceleration data are noise polluted. In the case of
noisa being present also in the state varigble data the direct
application of the sstimator gave poor results. Author

School of

N74-1475%%¢ Washington Univ. St. Louis, Mo.
Engineering and Applied Science.
CONCEPTS FOR A THEORETICAL AND EXPERIMENTAL
STUDY OF LIFTING ROTOR RANDOM LOADS AND
VIBRATIONS (FURTHER EXPERIMENTS WITH PROGRESS-
;NCG/HEGRESSENG ROTCR FLAPPING MODES), PHASE
Kurt H. Hohenemser and §. T. Crews Jun. 1973 76 p refs
{Contract NAS2-4151)
{NASA-CR-114711) Avail: NTIS HC $6.00 CSCL 01¢

The experimants with progressing/regressing forced rotor
flapping modes have besn extendsd in several directions and
the data processing method has been considerably refined. The
16 inch hingeless 2-bladed rotor model was equipped with a
new set of high precision blades which remoyed previously
encountered tracking difficutties at high advance ratio, so that
tests up to .8 rotor advance ratio could be conducted. In addition
to data with 1.20 blade natural flapping freguency data at 1.10
ftapping frequency were obtained, Outside the wind tunnel, tests
with a ground plate {ocated at diffarent distances below the
fotor were conducted while recording the dynamic downflow at
& station .2R below the rotor plane with a hot wire anemome-
ter. Author.

Schaol of

N74-14760%# National Aeronautics and Space Administration.
Flight Research Centar. Edwards, Calif.

PERFORMANCE OF A BALLUTE DECELERATOR TOWED
BEHIND A JET AIRPLANE

Jon . Pyle, James R. Phelps, and Robert S. Baron Dec. 1973
26 p. refs



(NASA-TM-X-56019; H-B15) Avail: NTIS HC $3.50 CSCL
01C .

An F-104B airplane was modified to investigate the drag
and stability characteristics of a ballute decslerator in the wiake
of an asymmetrical airplane. Decelerator deployments were
initiated at & Mach number of 1.3 and an altitude of 15240
meters {50.000 feat) and terminated when the airplane had
deceleratad to a Mach number of 0.5. The flight tests indicated
that tha decelerator had a short inflation time with ralatively
small opening forces. The drag levels attained with the subjact
decelerator were less than those obtained with bther high-spaed
decalergtors behind a symmetrical tow vehicle. The ballute
demonstrated good stability characteristics behind the testhed
airplane, Author

N74-14762%}§ Genera! Dynamics/ Convair, San Diego, Calif.
Convair Aerospace Div.
COMPUTER PROGRAM TO PERFORM COST AND WEIGHT
ANALYSIS OF TRANSPORT AIRCRAFT. VOLUME 1:
SUMMARY Final Report
Nov. 1973 92 p refs
(Contract NAS1-11343}
{NASA-CR-132361]) Avail: NTIS HC $6.75 CSCL 01C

A digital computer program for evaluating the weight and
costs of advanced transport designs was developed. The resuftant
program. intended for use at the preliminary design tevel,
incorporates both batch mode and interactive graphics run
capability. The basis of the weight and cost estimation method
developed is a unique way of pradicting the physical design of
sach detail part of a vehicle structure at a time when only
configuration concept drawings are available. In addition, the
tachnique relies on methods to predict the precise manufacturing
processes and the associated material required to produce each
datail part. Weight date are generated in four areas of the program.
Overall vshicle system weights are derived on a statistical basis
as part of the vehicle sizing process. Theoretical weights, actual
weights, and the woight of the raw material to be purchased
are derived as part of the structural synthesis and part definition
processes based on the computed part geometry, Author

N74-14783%§ General Dynamics/Convair, San Diego. Calit.
Convair Aarospacae Div.
COMPUTER PROGRAM TO PERFORM COST AND WEIGHY
ANALYSIS OF TRANSPORT AIRCRAFT. VOLUME 2:
TECHNICAL VOLUME Final Report
Nov. 1973 185 p refs
{Contract NAS1-11343}
{NASA-CR-1323682} Avail: NTIS HC $11.25 CSCLO1€

An improved method for estimating aircraft weight and cost
using & unique and fundamental approach was developed. The
results of this study waere integrated into a comprehensive digital
computer program, which is intended for use st tha preliminary
design stage of aitcraft development. The program provides a
means of computing absolute vatues for weight and c¢ost, and
anablas the user to perform trade studies with a sensitivity 10
detail degign and overall structural arrangement. Both batch and
interactive graphics modes of program opaeration are available.

Author

N74-14764§ Nationsl Aerospace Lab.. Tokyo (Japan).
GROUND OPERATION TESTS OF FLYING TEST BED FOR
VTOL AIRCAAFT AT NATIONAL AEROSPACE LABORA-
TORY
Maoto Takizawa. Yoshikazu Tanabe, Akiyoshi Shibuya, Teshio
Ogawa, Hirotoshi Fujieda. Tadao Kai. Yoshito Miyamoto, Koichi
Ono., and Tadao Torisaki 1973 57 p refs In JAPANESE;
ENGLISH summary
{NAL-TR-319) Avail: NTIS HC $5.00

The ground operation tests of & flying test bed designed to
investigate problems of hovaring. vertical takeoff. and landing of
vertical takeoff aircraft are discussed. During the tests, the flying
test bed was fixed on a force test stand at a hseight of about
six fest and controlled remotely from a control room. Total engine
running time was about five hours in forty four operations and
approximately thirty items wera measured in each operation by
special wiring, telemetry, and other methods. Author
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N74-147658%) Boeing Vertol Co., Philadelphia. Pa.
A STUDY OF THE EFFECT OF FLIGHT DENSITY AND
BACKGROUND NODISE ON V/STOL ACCEPTABILITY_  Final
Report
Marry Sternfetd, Jr., Ernest G. Himterkeuser, Roy B. Hackman.
and Jerry Davis Washington NASA Jan. 1874 84 p refs
{Contract NAS1-11807)
{NASA-CR-2197: D210-10662-2} Avail: NTIS HC $3.76 CSCL
01C

A study was conducied in which test subjects evaluated
the sounds of a helicopter, a turbofan STOL and & turbojet
airplane while engaged in work and leisure activities. Exposure
to a high repetitive density of the aircraft sounds did not make
the individual sounds more annoying but did create an unaccept-
able environmant. The application of a time duration tarm to
db{A) resulted in a8 measure which compared favorably with EPNL
as a predictor of annoyance. Temporal variations in background
noise level had no significant effact on the rated annoyance.

Author

N784-147664 Royal Aircraft Establishmant. Farnbarough
{England). Aerodynamics Dept.
CALCULATION OF THE INDUCED VELOCITY FIELD ON
AND OFF THE WING PLANE FOR A SWEPT WING WITH
GIVEN LOAD DISTRIBUTION
C. C. L Sells London Aeron. Res. Council 1973 41 p refs
Supsersedes RAE-TR-68231: RAE-TR-70146: ARC-32144;
ARC-32548
{ARC-R/M-3725; RAE-TR-69231; RAE-TR-701486;
ARC-32144; ARC-32549} Avail: NTIS HC $4.25; HMSO £ 1.55;
PHI $6.25

Computer programs have been written to evalvate the
integrals of lifting-surface theory for the vetocity field of a thin
wing with given load distribution. Differant programs are used
for tha downwash at points on the wing and for any or all
three velocity components off the wing. The hean of the programs
is an analytic evaluation of the spanwrse integral over a shon
line following the local swesp; by combining a number of such
integrals, the complete integral over tha wing is built up. Both
programs were tested by comparison with other results. The
downwash program cannot compute the downwash at the apex
o_f 4 swept wing with rounded isobars. nor exactly at a wing
tip. Author {(ESRQ)

N74-14767# Hayal Aircraft Establishment, Farnborough
{England). Structures Dept.
SIMILARITY REQUIREMENTS FOR AERDELASTIC MODELS
OF HELICOPTER ROTORS
G. K. Hunt London Aeron, Res. Council
Supersedas RAE-TR-72005. ARC-33730
{ARC-CP-1245; RAE-TR-72005. ARC-33730)
HC $3.75; HMSO 55p; PHI $2.35

The parameters determining the dynamic similarity of
flexible litting rotors, ignoring thermal effects, are identified. Their
relative impartance is discussed and practical design procedures
are developed for aerselastic helicopter rotor modals. A modet
should satisfy six similarity requirements. The full-scale Mach
number and Froude number cannot be represented at the same
time, and the full-scale Reynolds number cannot be represented
at all. Henca models will generally ba designed to achieve ¢ither
Mach number or Froude number similarity. The uses. limitations,
and characteristics of each kind of model are examined. and
the interpretation of measurements obtained from them is
explained. Most models are likely to be structural replicas, and
the problems of making such modets are discussed. The quality
of construction. necessary to ensure that the modaels yield reliable
exparimental data, is shown to be high. Avthor (ESRO}

1973 35 p rels

Avail: NTIS

N74-14768# Aseronautical Systems Div.. Wright-Patterson AFB,
Chio.

COMPARISON OF THE FLYING QUALITIES OF THE A-7D
AIRCRAFT WITH THE REQUIREMENTS OF MIL-F-8785B
ASG Technical Report, Mar. - Dec. 1972 )

Daryl J. Joseph Apr. 1973 232 p refs

(AD-768390; ASD-TR-73-18) Avail. NTIS CSCL 01/3

\
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The teport compares the flying qualities of the A-70D light
attack airplana with the major flying qualities items of the Military
Specification MIL-F-8785B(ASG)}. The comparison is based
primarily on thearetical data supplementad as required by flight
test data. The thearetical data is obtained from the contractor’s
report number 2-53320/8R-8089, dated 15 January 1968. The
A-7D s aerodynamically the same as the A-7A; tharefore, the
A-7D estimated flying gualities are based on data obtained from
flight tests of the A-7A airplane and A-7A model tests in the
contractor's wind tunnel. Author IGRA)

N74-14769§ Air Farce Inst. of Tech. Wright-Patterson AFB,
Qhio.  School of Engineering.
APPLICATION OF THE AERQSPACE MULTIPROCESSOR
TO THE A-7D FLIGHT CONTAOL SYSTEM M.S. Theasis
Robert Russell Summers Jun. 1973 103 p refs
{AF Proj. 6090)
{AD-768382; GGC/EE/73-17) Avail: NTIS €SCL 01/a

The application of the Aerospace Multiprocessor as the flight
contral computer for a digital fly-by-wire control system for the
A-7D aircraft is described. First a brief discussion of the
evolution of flight cantrol systems. ranging from mechanical to
digital fly-by-wire. is presented. Naxt. the topic of digital
computars for aircratt flight control is coverad. First general
computer characteristics are discussed. This is foliowed by an
extensive discussion of Aerospace Multiprocessor characteristics
and principles of operation. The present analog fiight centrol
system for the A-7D aircraft is described. Various methods of
digitizing the A-7D flight control system are considered. The
Tustin method of digitization is covered at length, and differ-
ence equation derivations are shown in detail. The flight controd
microprogram written for the Aarospace Multiprocessar is
described at a flowchart level. A multiply subroutine. written
during this study, is described in detaii. Then a descripiion is
given of the Jaboratory tests that were made with the Aero-
space Multiprocessor programmed for flight control. Test results
ara discussed. Finally, the Aerospace Multiprocessor is evaluated
regarding its suitability for use in & flight control application.

Author {GRA)

N74.14770§ Air Force Cambridge Rasearch Labs., L. G. Hanscom
Field, Mass.
LDF POWERED BALLOON PROGRAM
Papoers
Arthur Q. Koran, Richard C. Leclaire. and Catherine B. Rice
18 Jul. 1973 48 p refs
(AD-768673. AFCAL-TR-73-0424; ACRL-IP-198) Avail: NTIS
CS5CL 01/3

The report desciibes POBAL, a test flight to demonstrate
the feasibility of accomplishing station-keeping by powering a
711,000-cu. ft. free balloon against the wind in the minimum
wind field near 60,000-ft altitude. The propulsion system,
fabricated from off the shelf components, incarporated a 35-ft
diameter helicopter rotor and an 8-hp electric motor powered
by Ag-Zn batteries. Line of thrust was controlled by a 9-ft
high rudder, steerable either by radio command or by autopilot.
PQOBAL was flown from Holloman AFB. New Mexico in September
1972, System components, flight results, recommendations
and feasibility studies for a long duration POBAL system are
discussed. Authar (GRA)

instrumentation

N74-14771¢ Army Missile Command, Redstons Arsenal, Ala.
METHODS FOR REDUCING VIBRATICNS OF EQUIPMENT
MOUNTED ON HELICOPTER EXTERNAL STORES STA-
TIONS )
James M. Qliver 6 Aug. 1973 59 p refs
(DA Proj. 1M2.62303-A-214)
(AD-768774: AL-TR-73-6] Avail: NTIS CSCL 19/7

Three designs for reducing tha vertical oscillations induced
in equipment maunted on the wings of AH-1G hehcopters are
submitted. A design for a variable stiffness spring to accommaodate
a change in the mass of the system to be isolated is presented.
By use of an apalog simulation of a dynamic absorber it is
shown that a dynamic absorber is not satisfactory for smail
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ratios of dampar mass to system mass. An experimental program
is formulated to determine the dynamic properties of a test
fixture 10 be used in datermmmg isolator effectiveness.

Author {GRA)

N74-14772# Army Cold Regions Research and Engineering
Lab.. Hanover, N.H.
OPERATIONAL EVALUATION OF THE BK-5 AR CUSHION
VERICLE IN ALASKA
Ronald A. Liston Sep. 1973 44 p refs
{AD-768781. CRREL-TR-243} Avail; NTIS CSCL 01/3

The report discusses the evaluation of the SK-5 air cushion
vehicle, during operations on terrain typical of central Alaska.
The intent of tha evaluation was to consider the SK-5 as
representative of the state of the art rather than as a candidate
for a specific military role in Alaska. The study included tests
to: determine slope-climbing abtity, measure skirt drag, identity
maneuverability as a function of surface conditions; determine
air flow characteristics through the gap between the skirt and
ground; and to idantify the change in cushion pressure as a
function of obstacle geometry. The test procedures and results
are discussed. Conclusions for each test are drawn as is an
overall conclusion concerning the potential value of air cushion
vehicles in helping :o solve Alaskan transportation problems.

Author {GRA)

N74.14773§ LTV Aerospace Corp.. Dallas, Tex. Vought Systems
Div.
DEFINITION OF STUDY OBJECTIVES FOR INTEGRATED
CREW MODULE DEVELOPMENT Final Report, 1 Jul
1972 - 31 Aup. 1973
E. R. Atking, J. C. Hodges. T. L. Harper, J. R. Hankine. and A.
A. Hall Aug 1973 264 p refs
iConiract NODD14-72-C-(, 143, MR Proj, 212-108!
{AD-769085; Rept-2-57110/3R-3104: JANAIR-730705) Avail:
NTIS £SCL 01/2

A study was conducted to identify and gualify objectives in
the development of the integratad crew module crew station.
The study efforts encompassed the man factor in addressing
crew performance and the machine factor through analysis of
critical design factors such as: {1) anthropometry, (2) geometry,
(3) controls and displays. (4) vision. and (5) arrangement. A
baseling configuration was developed from the studies. A
significant portion of the study was devoted to the supine position
of the crew member for acceleration tolerance improvemant.

Author

N74-14774# Northrop Cormp., Hawthorne, Calif.
Div,
IN-FLIGHT STABILIZATION OF EXTERNALLY SLUNG
HELICOPTER LOADS Finat Repont, 25 Jun, 1970 - 17 Jun.
1972
David 7. Liu May 1973 237 p refs
(Contract DAAJO2-70-C-0067; DA Proj. 1F1-62203-A-435}
(AD-769063; NORT-72-39; USAAMRADL-TR-73-5} Avail: NTIS
CscL O1/3

The purpose of the study was to select the best technical
approaches for stabilizing a wide spectrum of externally slung
helicopter loads at forward spesds up to 150 knots equivalent
air speed {KEAS). This effort was accomplished in a two-phase
program. Phase | was designed to identify and characterize typical
sling loads, to establish their aerodynamic and dynamic character-
istics, 10 gain physical understanding of helicopter/sling-load
coupling dynamics, and to develop design approaches for
stabilizing devices together with criteria and methodology for
cost-effectiveness analysis. Phase |l was devoted to the
performance of a trade-off stidy of load stabilization systems,
the formulation of preliminary design concepts for the most
effective load stabilization approaches. and an evaluation of
candidate stabilization systems using a moving-base flight
simulatar. {Modified author abstract) GRA,

Electronics

N74-14775# Mechanical Technology. Inc.. Latham. N.Y.
RECOMMENDED DESIGN MODIFICATIONS TQ THE CH-47
FORWARD ROTOR DRIVE GEARBOX

.



Robert H. Badgley Jun. 1973 89 p refs )
{Contract DAAJO2-72.C-0040: OA Proj 1G1-62207-AA-72}
{AD-769062; 'MTI-73TR1; USAAMRDL-TR-73-33) Avail: NTIS
CcsSCL 01/3

The report describes the results of a study of modifications
1o - existing helicopter power-train hardware for the purpose of
reducing acoustic-frequency vibrations and noise. Machanical
vibration analysis methods ware put to further tests by applying
them to the redesign of CH-47C gearbox components. This
program was undertaken carefulty and methodically to avoid the
excessive casts which often accompany hit-or-miss approaches
to gearbox noise reduction. The results include vibration reduction
predictions for a number of carefully documented designs. The
key products in ‘this ovarall effort are raduced bearing radial
dynamic forces: thus, thé results of this program are expected
to have major impact upon-bearing and gear lifatimes, in addition
to the obvious benefits in the area of gearbox noise. (Modified
author abstract) : GRA

N74-14777§ Army Materiel Systems Analysis Agency. Aberdesn
Proving Ground, Md.
SIMPLIFIED AIRCRAFT PERFORMANCE METHODS:
POWER REQUIRED FOR SINGLE AND TANDEM ROTOR
HELICOPTERS IN HOVER AND FORWARD FLIGHT
C. Aaymond Dietz Aug. 1973 57 p refs
|AD-768769; AMSAA-TR-78} Avail: NTIS CSCL 01/3

The report presents a combination graphic and computing
methad for guick determination of shaft horsepower required-for
helicopters in hover and forward flight. Sets of equations wera
developed for computing power required. These equations are
based upon theory and test data and show good agreement
with published powar required data on many currently cparating
helicopters. The equations have also been programmed for digital
computation thereby making possible detailed studies of helicopter
performance and the effects of parametric variations.

Author (GRA}

N74-1477B# Southwest Research Inst., San Antonio. Tex.
ENGINEERING APPRAISAL OF SOUTHWEST RESEARCH
INSTITUTE MAGNETIC CRACK DEFINER APPLIED TO
CH47 ROTOR BLADES
J. Robert Birchak, Robert R, King, C. Gerald Gardner, and John
A. Barton QOct. 1973 57 p refs
{Contract DAAJO1-73-C-0533}
|AD-769068; SwRI-15-3653; USAAVSCOM-TR-73-20) Avail:
NTIS CSCL 14/2

The Magnetic Crack Definer {(MCD). 2 nondestructive
evaluation device racently developed at Southwest Research
Instituta, was evaluated to determine the appticability for detacting
fatigue cracks in CH-47 helicopter roter blade spars {AIS1 434Q)
in the fully assembled blade. For test pumoses. fatigue cracks
ware produced by cyclically stressing sevaral sheet specimens
cut from a spar from a scrap blade. Several different probe
configurations and other systam parameters of the MCD waere
investigated, and after optimizing overall dasign. cracks as small
as 0.3-inch long by 0.025-inch deep were relizbly detected under
the major adverse conditions assaciated with the hiade, namely:
varying lift-off up to 0.10-inch; and different typas of overlaying
materials, including stainless stesl. fiberglass, mastic’ and
adhesive. Additional investigations ara recommended to deter-
mine the capability for detecting fatigue cracks under the
ferromagnetic stesl doubler plates, and to determine possible
sources of false alarms. Authar [GRA)

N74-14779¢ Hercules, inc., Magna. Utah. Bacchus Works.
GRAPHITE COMPOSITE LANDING GEAR COMPONENTS -
SIDE BRACE ASSEMBLY AND TORQUE LINK FOR A37-B
AIRCRAFT Final Report. 15 May 1971 - 15 May 1973

R. E. Randolph, J. Witzel. J. N, Burng, H. L. T. Pritt. and J. C.
Samisis 15 May 1973 150 p refs

{Contract F33615-71-C-150B; AF Proj. 1363)

(AD-768041; HA400-12-1-17; FFOL-TR-73-6923} Awvait: NTIS
cscL 01/3
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The offort deals with the design, fabrication and testing of
three separate components of the main landing gear for A37B
aircraft. Specifically. tha upperside brace, lowaer side brace, and
torque arm are involved. [Designs of point loaded graphite/
apoxy composite landing gear componants along with their
fabrication, including the use of chopped graphite/epoxy curing .
molds, are presented. The program demonstrated that complex
components can be fabricated using chopped and continuous
graphite/epory to withstand the static and fatigue loads
encountered by the production metal components in service.
Component weight savings as great as 50 percent have besn
achieved. (Modified author abstract) GRA

N74-147804 Army Avistion Systems Command, St. Louis, Mo.
Systems Performance Assessment Div.
MAJOR ITEM SPECIAL STUDY {MISS). AH-1G DRIVESHAFT
ASSEMBLY., MAIN TRANSMISSION TO ENGINE Interim
Report. 1 Jan. 1964 - 30 Jun. 1972
Qct. 1973 23 p
|AD-76B763: USAAVSCOM-TR-73-26)
01/3

An analysis of the failuras occurring with the H-1 helicopter
and AH-1G helicopter drive shafts was conducted. The effects
of the failures on logistics, spars parts. aircraft maintenance,
and helicopter availity are described. The gquality control and
cost effective aspects of continuing to use the drive shafts are
analyzed. P.N.F.

Avail: NTIS €SCL

N74-1478%} Radic Corp. of America, Burlington, Mass.
Agrospace Systems Div. .

HELICOPTER INSPECTION DESIGN REQUIREMENTS
Douglas O. Blake, Fred W. Hohn, and Frank E. Starses May
1973 215 p refs ’
{Gontract DAAJO2-72-C-0052; DA Proj. 1F1-62201-A-119)
{AD-769061; USAAMRBDL-TR-73-22) Avail: NTIS CSCL

01/3

‘Existing aircraft and presently used inspection technigues
were analyzed to determine the impact of present dasign on
the esse of inspection. Initial engineering analyses establishad
failure modes and inspection techniques for helicopter components
which contribute significantly 1o the inspection problem. Analysis
results were supplemented by field interviews with inspectors
experienced in inspection of six aircraft types (AH-1, UH-1, CH-47,
CH-54, OH-58, and OH-6). The field survey helped definitize
components in each air¢raft which present inspection problems.
Problem areas were then reviewed and classified into categories.
These categories inctuded candidates for component or installation
radesign. and changes in inspection technique or interval
Engineering aralyses then explored for worthwhile solutions. This
report contains the resulting specific recommendations for design
approaches which offer improvements in inspection efficiency in
future designs and inspection aids which warrant consideration
tor application 1o present ar future designs. The MAVIS (Model
for Analysis of Vehicle Inspection Systems} computer model,
described in USAAMRBDL Technical Report 72-35, was used to
assess quantitatively the improvements in inspection afficiency
available through the adoption of the study's recommendations.
The madeling indicated significant reduction in maintenance
man-hour requirements and improvemant in aircraft availatulity
and mission rehability. Author (GRA}

N74.14782§ Army Aviation Systems Command, St. Louis.
Ma.

MAJOR ITEM SPECIAL STUDY (MISS) AH-1G MAST
ASSEMBLY Interim Report, Jan. 1864 - Jun. 1972

Qct. 1973 32 p

{AD-768764: USAAVSCOM-TA-73-26} Avail: NTIS CSCL

01/3
The repart describes a failure analysis performed on a
helicopter antenna mast assembly. GRA
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N74-14783¢ Douglas Aircraft Co., Inc.. Long Beach, Calif,
DEVELOPMENT OF A GRAPHITE HORIZONTAL STABIL-
IZER  Interim Technical Report, 1 Jan. - 30 Jun. 1973
George M. Lehman. D. M. Purdy, A. Cominski, C. G. Dietz. and
R. Teodosiadis Jul. 1973 82 p refs
[Contract NOD156-70-C-1321)
{AD-76B869: MDC-J6080) Avail: NTIS CSCL 01/3

The results of analyses and development component tests
of the redesigned graphite haorizontal stabilizer are présented.
The upper and lower skin panels were redesigned with bonded
internal stepped-lap titanium doublers at the main pivot and
actuator fitting interfaces. The minimum predicted margin-of-safety
for the redasigned pivot joint structure is 29% at the first fastener
outboard of the titanium doubler. Three developrment components
waere fabricated and tested 1o verify the static and fatigue load
capacities of the pivot joint and the static load capacity of the
actuator joint. The pivot joint development componant attained
a static ultimate load of 170% Design Limit Load {DLL} and a
residual static ultimate load of 195% DLL after 32,000 hours
of simulated fatigue spectrum loading. The actuator joint
development component attained a static ultimate load of
195% DLL.  The calculated weight of the graphite structure is
1B3 pounds, an increase of approximately six pounds for the
structural redesign. and a reduction of 26% in comparison with
the conventional metal structure. Fabtication techniques for the
upper and lower skin panels are discussed. Engineering drawings,
quality control test results, and the test ptan for the second
stabilizer unit are included in appendices. Author {GRA)

N74-15116§ Instrument Flight Center, Randolph AFB, Tex.
EVALUATION OF THE MODIFIED BENDIX AAU 19A/A
AIMS ALTIMETER Final Report
Manue! H Tapia Aug. 1973 28 p
{IFC Proj. TE-73-4)
[AD-768722; IFC-TR-73-8) Avail: NTIS CSCL 01/4

The USAF Instrument Flight Center, Research and Develop-
ment Division (IFC/RD), evaluated the modified Bendix AAU
19A/A AIMS altimeter from a pilot factors point of view. The
emphasis was placed on hang and lope deficiencies noted during
tha original }FC evaluation of the Bendix AAU 19A/A altimeter
(IFC TR-73-2). Three different types of aircraft were used for
the evaluation -- a T-3B8 was used to investigate high performance
capabilities of the altimetar while another altimeter was installed
ina T-29 and a third in a T-29 to evaluate the altimetars:
performanca in a slower airspeed regime. Experienced instructar
pilots from IFC/AD and several instrumant Pilot Instructor
Schoo! (IPIS) student pilets evaluated the altimeter during 45
missions totaling approximately 6O hours of flying time. {Maodified
author abstract) GRA

N74-16349§ Advisory Group for Aersspace Research and
Development, Paris (France).
TECHNICAL EVALUATION REPORT ON AGAAD TECHNI-
CAL MEETING ON ATMOSPHERIC POLLUTION BY
AIRCRAFT ENGINES
Paul A Libby {Calif. Univ., La Jolla) Nov. 1973 & p Presented
at the Proc. of the Propulsion and Energetics Panel 415t Meating,
Regent's Park, Engl. 9-13 Apr. 1973
(AGARD-AR-63: AGARD-CP-125) Avail: NTIS HC $3.00

The environmental problems associated with aircraft opera-
tions are discussed. Emphasis is placed on the general problem
of air pollution in the neighborhood of airports due to aircraft
enging exhaust products. The anticipated benefits from basic
cambustion research for reducing the pollutants in aircraft engina
exhaust are examined. The nacessity to determine the amount
of potlution caused by aircraft engines as compared with vehicular
traffic and adverse meteorological conditions as a basis far cost
affective propulsion system modifications is stressed. Author

N74-15367§ Air Force Cambridge Research Labs., L. G. MHanscam
Field, Mass.

THERMAL AND CHEMICAL FOG DISSIPATION: RESULTS
OF FIELD EXPERIMENTS AT VANDENBERG AFB, CALIFOR-
NiIA DURING JULY 1972 Environmental Research Papers
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Bruce A. Kunkel. Bernard A, Silverman, and Alan |. Wainstein
8 Aug. 1973 51 p refs
{AF Proj. 7605)
(AD-768671. AFCRL-TR-73-0502. AFCRL-ERP-454) Avail.
NTIS CSCL Q4/2

Results of thermal and chemical fog dispersal tests, conducted
by AFCRL during July 1972, are presented and discussed.
Forty-three tasts were conducted in foq. thirty-three of which
were suitable for analysis. Ninety-six additional heat tasts were
conducted in clear air. Two wide-area urea seeding tests were
also performed.  An instrumented 200-ft tower. a lidar, and 3
ground network af visibility sensors and draplet sampler were
used to monitor the effects of the tests on the foggy environment.
The seeding tests were unsuccessful. Improper execution of
the wide-araa seeding pattern due to a lack of knowledge of
the winds at the seeding location was responsible for the failure
of the seeding tests. {Modified author abstract} GRA,

N74-15378%# Stanford Univ., Calif. Guidance and Control
Lab
MULTI-INPUT, MULT!-QUTPUT REGULATOR DESIGN FOR
CONSTANT DISTURBANCES AND NON-ZERQ SET POINTS
WITH APPLICATION TO AUTOMATIC LANDING IN A
CROSSWIND
William E. Holley and Arthur E. Bryson, Jr
refs
{Grant NGL-05-020-007)
{NASA-CR-136618; SUDAAR-465) Avail: NTIS HC$5.25 CSCL
08C

Undesirable steady offsets result when a stationary, linear
regulator using state feedback is subjected to constant disturb-
ances and/or non-zero setspaints. To eliminate these offsets,
the disturbances and non-zere setpoints can be fed forward to
the control. Only when the number of outputs is less than or
aqual 1o the number of control inputs can the outputs be
maintained at arbitrary non-zerc setpoints. The state and the
disturbance may be estimated wusing a constant gain Kalman
filter or by modeling the constant disturbances as axponentially
corrglated processes with long correlation times. Author

Aug. 1973 61 n

N74-16379f ULncoln Lab. Mass. inst. of Tech.. Lexington.
EMPIRICAL ASSESSMENT OF ATCRBS Final Report
A. G. Cameron and D. M. Pruslin 31 Qct. 1973 227 pn refs
{Contracts DOT-FA72WAI-242; F19628-73-C-0002}
{ATC-16; FAA-RD-73-139) Awvaill NT!S HC $13.50

The operational performance of the FAA ATCRBS system,
as determined from data extracted from the ARTS 1! digital
processing system is discussed. Quantitative performance data,
as well as discussion of the problam area and possible techniques
and procedures for its solution, are provided in the areas of
waak/broken targets, synchronous garble, intarference. erraneous
dacading, improper defryiter operation, and insufficient angular
resolution. A discussion of improvamants that ¢an alleviate some
of the deficiences of today's secondary radar (ATCRBS} systam
is included. Author

N74-16380§ Texas instruments. Inc., Austin.

FAILURE MODES, EFFECTS AND CRITICALITY ANALYSIS

(FMECA) OF CATEGORY il INSTRUMENT LANDING

SYSTEM WITH TRAVELING: WAVE LOCALIZER ANTENNA

Final Report, Jan. - Oct. 1973

Clift White Oct. 1973 207 p refs

(Contract DOT-FA7 1WA-2635)

(U1-840912-100; FAA-RD-73-111) Avail; NTIS HC $12.50
A Failure Modes, Effects and Criticality Analysis (FMEGAY} is

used to optimize system performance by identification of all

potentially hazardous failure modes affecting either personal safety

of operational mission success. This in-depth systematic approach

of such an analysis provides quantitative assurance of the systam’s

reliability and integrity. The previous FMECA performed on the

FAA Mark Iil ILS is updated in this analysis to determine the

impact on localizer and systam reliability of the additional

equipment required by the substitution of the traveling wave



antanna array for the wide aperature parabolic antanna. Al relevant
hidden equipment failure modes are identified within the analysis
and based upon allowable probabilities of occurrence, their
respective preventive maintenance frequencies are specified.
Author

N74-153814 Raytheon Co. Wayland, Mass.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPOSED BY RAYTHEON DURING THE
TECHNIQUE ANALYSIS AND CONTRACT DEFINITION
PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-
GRAM. VOLUME 1. EXECUTIVE SUMMARY
27 Sep. 1972 40 p ref
(Contract DOT-FA72WA-2803)
(FAA-RD-73-150-1) Avail: NTIS HC $4.00

The design. davelopment, and operation of a microwave
landing system are prasented. The technical features of the system
are described to show the: (1) method of time reference
measurement, (2] the scanning beam antenna using electronically-
switched feed elements, and |3} the course deviation function.
A multipath control technique is described which provides low
angle microwave vertical guidance at angles close to the terrain.
Diagrams of typical installations of the system are provided. X

Author

N74-16382# Raytheon Co., Wayland, Mass.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPCSED BY RAYTHEON DURING THE
TECHNIQUE ANALYSIS AND CONTACT DEFINITION
PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-
GRAM. VOLUME 3: 1.1.1 PERFORMANCE VALIDATION
27 Sep. 1972 379 p refs
{Contract DOT-FA72WA-2B03]
{FAA-RD-73-150-3) Avail: NTIS HC $21.00

The multipath and propagation problems of a microwave
tanding system are discussed. The specific sources of multipath
transmission are identified and their effects on the system are
analyzed. The influences of refraction, polarization, and rain
attenuation are investigated. Proposed solutions are made for:
{1} ohstacle multipath, {2} ground reflection, {3} blockage, and
{4) diffraction. Author

N74-16383§ Raytheon Co.. Wayland, Mass.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPOSED BY RAYTHEON DURING THE
TECHNICAL ANALYSIS AND CONTRACT DEFINITION
PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-
GRAM, VOLUME 3A
27 Sep. 1972 363 p refs .
(Contract DOT-FA72WA-2803)
(FAA-RD-73-150-3A) Avail: NTIS HC $20.25

The parameters and processing methods that are critical to
designing a precision distance measuring equipment system for
usa with a microwave landing system are discussed. The overall
system accuracy, search times., and performance under high
density environments are analyzed. Emphasis is placed on: {1}
results of systam capacity and interfarence analysis, {2) multipath
summary, [3) DME power requiraments and low angla covarage,
and (4) DME dynamic range. Author

N74-15384§ Raytheon Co., Wayland, Mass.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPOSED BY RAYTHEON DURING THE
TECHNIQUE ANALYSIS AND CONTRACT DEFINITION
PHASE OF THE NATIONAL MLS OEVELOPMENT PRO-
GRAM. VOLUME 4: SYSTEM CONSIDERATIONS 1.1.2
THROUGH 1.1.6
27 Sep. 1972 161 p vefs
(Contract DOT-FAT2WA-2803)
(FAA-RD-73-150-4) Avail: NTIS HC $10.26

The studies and ahalyses to support the development of a
microwave landing system are presented. The subjects considerad
are: (1) the economic model and life cycle costs, {2) time reference

" angular measurement against coding on the beam. {3} integrity
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enchancement by dual angle mode encoding, {4} beam ferming
network, (6) electronic scan compared with mechanical scan,
and {6} system configuration and deployment tradeoffs. The
compatibility of the microwave system with airport installations
and with aircraft types. missions, and aercdynamics is analyzed.

Author

N74-15385# Raytheon Co. Wayland, Mass.
MICROWAVE LANDING SYSTEM (MLS) DEVELOPMENT
PLAN AS PROPOSED BY RAYTHEQON DURING THE
TECHNIQUE ANALYSIS AND CONTRACT OEFINITION
PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-
GRAM. VOLUME 65: POST TA/CD PLANS, MANAGEMENT
PERFORMANCE
27 Sep. 1972 310 p refs
{Contract DOT-FA72WA-2803)
{FAA-AD-73-150-5) Avail: NTIS HC $17.50

The proposad methods for conducting a feasibility demonstra-
tion, prototype devalopment, and limited production of a
microwave landing System are discussad. The plans consist of:
{1} test and evatuation, {2)- analytical verification. {3} hardware
design and fabrication, (4) prototype hardware design and
fabrication, and (5) reliability and maintainability. Author

N74-163B8# Raytheon Co, Wayland, Mass.

MICROWAVE LANDING SYSTEM {MLS) DEVELOPMENT

FPLAN AS PROPOSED BY RAYTHEON DURING THE

TECHNIQUE ANALYSIS AND CONTRACT DEFINITION

PHASE OF THE NATIONAL MLS DEVELOPMENT PRO-

GRAM. VOLUME 6: SUPPORTING STUDRIES, APPENDICES

D THROUGH N

27 Sep. 1972 591 p refs

{Contract DOT-FA72WA-2803)

(FAA-RD-73-150-8-App-D-N}  Avail: NTIS HC $31.75
Various studies which were conductad during the planning

and davelopment of a microwave landing system are presentad.

The subjects considered include the folowing: (1} obstacle

multipath effects, (2) rough ground effects, (3) refraction, (4}

convex runways, and (B) aircraft blockage. A summary of computer

simulation results is developed. Circuit development practices

and diagrams of subsystem circuits are provided. Authar

N74.15454 Wisconsin Univ., Madison.
THE DIVIDED COMBUSTION CHAMBER CONCEPT AND
DESIGN FOR CONTROL OF SI ENGINE EXHAUST AIR
POLLUTANT EMISSIONS Ph.D. Thesis
ibrahim Ahmed El-Messiri 1873 308 p
Avail:  Univ. Microfilms Order No. 73-19298

The divided combustion chamber engine was designed
specifically for cantral of 31 engine air pollutant emissions through
basic modification of the combustion process within the engine.
The basis for reduction of pollutant emissions is division of the
combustion space into two regians, a primary chamber and a
secondary chamber. These two chambers communicate via an
orifice. Just priar to ignition the primary chamber contains a
homogeneous cambutible fuel-air mixture while the secondary
chamber contains only air. Following ignition. burned combustion
gases expand immaediately and with high velocity into the
secandary chamber, where rapid mixing with the relatively cool
secondary chamber air suppresses further formation of nitric oxide.
At the same time. further oxidation of carbon monoxide and
unburnad hydrocarbons, issuing from the primary chamber, occurs.
The engine is operated with an overall fuel-air ratio that 15 leaner
than chemically correct, thus affording controb of unburned
hydrocarbon carbon monoxide emissions as well as nitric oxide

Dissert. Abstr.

N74-15465%§ National Aercnautics and Space Administration.
Lewis Research Center, Cleveland, Qhio.

FLIGHT VELOCITY EFFECTS ON JET NOISE OF SEVERAL
VARIATIONS OF A 4B.TUBE SUPPRESS0OR INSTALLED ON
A PLUG NOZZLE

Richard A. Burley and Verlon L. Head Washington Feb 1974
38 p refs
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(NASA-TM-X-2019; E-7513) Awvail: NTIS HC $3.00 CSCL
21E

Because of the relatively high takeoff speeds of supersonic
transport aircraft. it i3 important 10 know if the flight velocity
affects the noise level of suppressor nozzies. To investigate this,
a modified F-106B aircraft was used to conduct a serias of
flyover and static tests on a 48-tube suppressor installed on an
uncooled plug nozzle. Comparison of flyover and static spectra
indicated that flight velocity had littla effect on the naigse
suppression of the 48-tube suppressor configuration. However,
flight velocity adversely affected noise suppression of the 48-tube
suppressor with an acoustic shroud and plug installed.  Author

N74-15466")§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

FLIGHT VELOCITY EFFECTS ON JET NOISE OF SEVERAL
VARIATIONS OF A TWELVE-CHUTE SUPPRESSOR
INSTALLED ON A PLUG NOZZLE

Richard R. Burley and Atbent L. Johns Washington Feb. 1974

3B p refs
(NASA-TM-X-2918; E-7448) aAvail: NTIS HC $3.00 CSCL
21E

Because of the relatively high takeoff speeds of supersonic
transpart aircraft, it is smportant to know whether the flight
velocity effects the naise level of suppressor nozzies. Te investigate
this, a modified F-1068 aircraft waes used to conduct a series
of flyover and static tests on a 12-chute supprassor instaliad on
an uncooled plug nozzle. Comparison of flyover and static spectra
indicated that flight velacity adversely affected noise supprassions
of the 12-chute configurations. Author

N74-154874 Air Force Systams Command, Wright-Patterson

AFB, Ohio. Foreign Technology Div,

THE TESTING OF JET ENGINES, CHAPTERS 6§ AND B

L. 5. Skubschevskii & Sep. 1973 69 p refs Transl. into

ENGLISH from the publ. “Ispytaniya Vozdushno- Keakt ivnukh

Dvigatele” USSR, 1972 115 p

(AF Proj. G101)

(AD-768492; FTD-MT-24-345.73} Avail: NTIS CSCL 21/5
The report describes the structural parts of jet engine test

stands and explains the function of each part. GRA

N74-15488¢# Phillips Petroleum Co., Bartlesvilie, Okla. Research
and Development Dept.
REDUCTION OF POLLUTANTS FROM AIRCRAFT TURBINE
BY FUEL SELECTION AND PREVAPORIZATION Final
Report, 14 Sep. 1972 - 14 Jun. 1973
H. T. Quigg QOct. 1973 184 p refs
{Contract NOO140-72-C-8969)
(AD-769099; Rapt-6607-73) Avail: NTIS CSCL 21/5
An investigation was conducted. using the Phillips 2-inch
combustor operating under conditions simulating thosa in modern
aircraft turbine engines, to provide information on the effects of
hydrocarbon type and fuel volatility on fiame tadiance and
exhaust smissions. Fuels used in the investigation were a JP-5
_ for reference and ten pure hydrocarbons (normal, iso-, and
cycloparaffing and aromatics) with various boiling points within
each hydrocarbon type. Mydrogen content of the fusls ranged
from 7.7 to 16.4 weight per cent. Tha effects of differences in
physical propertias of the fuels were minimized by prevaporization
before introduction to the combustor and maximized by using
pressure atomization far injection of fuel to the combustor. Inlet
air humidity was included as an operating variable. Empirical
equations, based on fust and operating variables were developed
for prediction of flame radiance, NQ. NOx, CO. and smoke.
(Modified author abstract) GRA

N74-16612 8ritish Yircraft Corp, Preston (England!  Military
Agrcraft Div.

OPTIMISATION OF AIRCRAFT STRUCTURCS wiTH
MULTIPLE STIFFNESS REGUHREMENTS

I. C Taig and R. I Kerr /n AGARD Second Symp. on Structoral
QOptimization Nov. 1972 14 p  refs
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A general optimality theorem s presented far structures whose
memhbers have stiffnesses proportional to their masses and which
are designed by generalized stiffness reguirements The theorem
is used to derive an iterative procedure for optimum structure
design. Modifications to the basic theorem enable practical
constraints such as minimum material gauges and strength or
stability reguirements tc be introduced. The method can be used
where stiffness requirements are directly specified for given loading
conditions or where vibration frequency or asroslastic efficiency
requirermnents are stipulated. A useful feature of the method.
when used in gonjunction with automated design procedures, Is
that the optimization can operate with real structure variables
and constraints so that there is no subsequent design operation
required to convert idealised structure dimensions to feasible
detail sizes. Several examples are gquoted to show that very
favorable results and computing times are obtainable for
demonstration problems. The ability to handle major structural
optimization is also illustrated by applications to gctual airframe
structures. Author

N74-15614 Messerschmitt-Boelkow-Blohm G.m.b.H.. Hamburg
[West Garmany). Streas Dept,
OPTIMIZATION AND DESIGN OF THE REAR FUSELAGE
OF THE A 300 B AIRCRAFT STRUCTURE
D. Schulz /n AGARD Sacond Symp. on Structura’ Qptimization
Nov. 1973 15 p refs

A method is described for the automatically conirolied
calculation of & skin/stringer structure. The mathod was
programmed and applied for the first time for the development
of the Airbus A 300 8. The method can be considered as 2
link in a process chain, the target of which is the overall
development of aircraft structuras. It starts with the calculation
of statically indeterminate forces and ends up with the statical
strength analysis. Input and output data for the caiculations of
staticelly indaterminzte forges are used 25 input data for siructurn
dimensioning or strength analysis pragram. The structure
dimensioning program iterativly modifies the originaily defined
wall thicknesses so that the reserve factars required to prevent
faiture under tensile, compression and shear loads are reached
or only slightly exceeded in all critica! {oad cases. The originally
defined structural concept (stringer and frame spacing as well
as stringer shapas} is not changed in this case. Final dimensioning
is influenced by manufacturing considerations. On completion of
the dimensioning work the dimensions are taid down and the
strength analysis is carried out in 2 single computer run. The
flow of the program is demanstrated in the example of the
Airbus A 300 B rear fuselage. Author

N74.15669%§ National Asronautics and Space Administration.
Lewis Research Centar, Cleveland, Ohio.
EFFECT OF INCREASED FUEL TEMPERATURE ON EMIS-
SIONS OF OXIDES OF NITROGEN FROM A GAS TURBINE
COMBUSTOR BURNING ASTM JET-A FUEL
Nichelas R. Marchionna Washington .Jan. 1974 18 p refs
(NASA-TM-X-2931; E-7634) Avail: NTIS HC $275 CSCL
20M

An annular gas turbine combustor was tested with heated
ASTM Jet-A fuel to determine tha effect of increased fuel
temperature ¢n the formation of oxides of nitrogen. Fuel
temperature ranged from ambient ta 700 K. The NOx emission
index increased at a rate of 6 percent per 100 K increase in
fuel temperature. Author

N74.15666§ Georgia Inst. of Tech., Atlanta. School of Aerospace

Enginsering.

COMBUSTION GENERATED NOISE IN TURBOPRO-

PULSION SYSTEMS Interim Technica! Report

B. N. Shivashankara, J. C. Handley. and W. C. Strahle 24 Jul.

1973 97 p refs

(Grant AF-AFOSR-2365.72: AF Proj. 9711)

(AD-768615; AFQSR-73-18B99TR})  Awail: NTI$ CSCL 21/2
Experiments on noise radiation by open turbulent premixed

flames are described. Detailed directionality distributions, scaling

ruies for acoustic power radiated, thermo-acoustic efficiency and

spectral content are presented and discussed. Scaling rutes for



reacting ‘volume are generatsd by a direct flame photography
technique.” These experimants are shown to be quite useful in
decomposing combuston nose scaling laws. The acoustic powes
is shown to scale as U{2.7) 0(2.8) SL(1.4} FiD.4), and combustion
naise spectrd peak in the 250-700 Hz range. Tha directionality
is ‘quite weak for noise fram open turbulent flames. The
axperimental ‘results are critically examined in the light of the
theoretical predictions from Strahle’'s theory of combustion
noise. ’ Author [GRA)
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Deutsche Forschungs- und ¥ersuchsanstalt fuer
Luft- und Raumfahrt, Annual Report 1972 ---
German book

H74=-13708

ATU-1BE6ET

ATU-17969
herotechnology in aviation problems
R76-14675
AEROSPACE VEHICLES
Section 3: Stability, construction materials,
construction wethods
N74-1467(
APTERBODIRS
aerodynanic aspects of the problems of air-intakes
and exhaust for a supersonic transport aircraft
--- design of air intake and after body of fet
engine for Concorde aircraft
([ RAL-TR-1941
APTERBGRNING
Enission of gasepus pollutants by turboijet enqgines
= The Qlympus case

K74=-14748

ATU=-17305
AIR CARGO
Refrigerated containerized transport for "Jumbo!
jets
AT4=-17007

Bestraint procedures for cargo loaded in vehicles
to be air transported
(AD=-7681721

AIR FLOW

Dynapic creep of titanium alloy with 1.5 wt % Nn

and 3% Al in high-velocity air streaas

N74=-13854

AT0G=-16579
Artificial develcpment -of an atmospheric boundary
layer flow model in a wind tunnel === uging wind
flow modulating devices at wind tunnel entrance
R74-13701
The deteraination of non-symeetric vehicle
stability parameters from response data
. R74-13702
4 proposed method for calculating film-cooled wall
temperatures im gas turbine combustiocn chambers
[CRANFLELD=-S¥E-4) N74-14440
The effects of hypersonic viscous interaction on
static stability of slender bodies in simulated
nop«equilibrium flows
B7U=14700
AIER INTREES
The effect of inlet distortion on the perforamance
and stability of the low-speed spool of a
turbofan engine
[ATIAA PRPER 74=2341]
AIE NAVIGATION
air traffic control --=- long term planning in

AT4-1B8B55

Germany
A74=18182
AXIR PIRACY
skydacking and airport security
AT4-1B10C

The aftermath of a hijacking - Passenger claims
and iosurance
A74-181C1
AIR POLLOTIOR
Bmission of gaseous pollutants by turboiet engines
- The Olympus case

AT4=-17305
Stratosphere contamimation by aircraft and
mathematical models
A74-17312
Aviation fuels and lubricants
A74-1818C

The Het engine desiqn that can drastically reduce
oxides of nitrogen
[AIAA PAPER 74=-1601 A74-12797
Taurboiet aircraft engine test cell pollution
abatement study

(AD=-7682B7] HTU-13957
atmospheric Pollutien by Aircraft Engines
[ AGARDE=-CP-1231 N74=-14271
Reduction of NO formations by premixing
. R74-14272



AIR TO MIR MISSILES

United States Department of Transportation
research program for high altitude pollution
NT4-14273
Photo-oxidation of aircraft engine emissions at
low and high altitudes
N74~14277
Effect of supersonic transport upon the ozane

laver, studied in a two-dimensional
photochenical model with transport
N74-14278
Preblens of chemical pellution by aircraft. The
airport and its immediate envirolment
N74-14281

Belative air pollution emissions from an airport
in the UK and neighbouring urban areas
N74-14282
Pollution levels at Londen (Heathrow) Airport and
octhods for reducing thenm
H74-16284
Pollution control of airport engine test facilities
R74-14285
Factors controlling pollutant esissions from gas
turbine engines
N74-14292

[

systematic approach to the study of the

COnNnection between emission and ambient air

concentrations

N74-14293

A prelimipary study on the influence of fusl
5taqing on nitric oxide emissions from gas
turbine combustors

N74-14301

The effect of water injection on mitric oxide
emissions of a gas turbine combustor burning
ASTM Jet-a fuel
[ NASA=-TH=-X~2958}

Effect of water injection on mitric oxide
epissions of a gas turbine combustor burning
natural gas fuel
{ NASA-TH-¥-20E27 qTa-14£51

Techrical evaluation report on AGARD Technical
Meeting on Atmospheric Pellution by Aircraft
Engines --=- requirement to analyze contribution
to air pollution near airports fros various
sSQurces
{f AGARD-AR-631 ¥76-15349

The divided conbustion chamber concept and design

for control of SI enqine exhaust air pollutant

emissions

N7U-14650

N74=15454
Reduction of pollutants from airecraft turbine by
fuel selection and prevaporization
[AD-765839) B74-15468
Effect of increased fuel temperature on eaissions
of oxides of pitrogen from a gas tuchine
combustor burning BSTM Jet-h fuel
[ HASA-TH-¥-2931]
AIR TO AIR MISSILES
Comparative study of wvarious fliqht vehicle
propulsion systemns, using an air~to-air missile
4s an example

R74=-15659

[DGLR PAPER 73-P687 AT4-17177
Iw¥o numerical eethods to solve realistic
air-to-air combat differentlial games
[AIAL PAPER T4-221 L74-18736
AIR TO SURFACE MISSILES
Lasers - Ranger and marked tarqet seeker
A74=-16756

AIE TRAFFIC CONTROL
The impact of area naviqation on flight control
systems and displays
L74=-17277

Innovations in ATC communication systems —-- since
1920 ¢ts
a74-17984

Military and aerospace --- cost effective
technology utilization for ATC, NASA programs
and defense projects
A74-18050
Yortex cases - At a turbulent crosscoads ---
aircraft wakes and legal liability for accidents

ATH~18097
Air traffic control --- long term planning in
Gerpany
AT4~1B182
Future air traffic control - Ground, cockpit, or
space --- system functions transfer to aircraft
oI satellites
[AIAA PAPER 74=-262) A74=-186569

a-4

SUBJECT INDEX

Field evaluation of ARTS 2 B (PRACAB) ~---
evaluation of radar beacon for air traffic
control applications
[AD=-76B2031

Dser's manwal for ILSLOC: Simulation for
derogation effects on the localizer portion of
the instrument landing systeon
[ aDp-768C4917] NT4-14361

Empirical assessment of ATCURBS --- performance of
alr traffic control digital processing system
{ATC-16] A74-13379

ATIR TRABNSPORTATION

United States Departaent of Transportation

research program for high altitude pollution

NTU-14 360

RT7H-14273
Ecopnokice of air trassport ~-- direct and indirect
costs
[ HASA-TT=-F=152649] H74=146482

AIRBORNE BQUIFAERHT
lirborne profiling of ice thickress using a short
pulse radar
ATU-1781C
AIRBOBRNE/SPACEBORRE COMPOTERS
Probleas in data management for earth monitoring
nissions
{BGLR PAPER 73=-109] ATH=17205 "
Data acguisition, processing, and control for
advanced aircraft
{ SAE PAPER 730957) AT8-17542
Plight control --- computerized aircraft quidance

AT4-18181
AIRCRAFT
Flight control of airplanes and helicopters
[AD-767943] B74-13738

AIRCHAFT ACCIDENETS
Government responsibility for damages in airplane
crash cases when weather is a factor
A74-18098
orientation-error accidents in reqular Army DH=1
aircraft dzring fiscal year 1970: Belative
incidence aand cost
[BD-7683071
ATHCEAPT BEAKES
Recant studies of tire braking performance --- for
aircraft

KT4-13742

ATu-17898
AIBRCRAPT CARHRIBRS
A modified desiqn concept, utilizing deck motien
prediction, for the A-7E automatic carrier
landing systena
rap-7676911 R74=-1373%
The simulation and analysis of carrier landings
using a ponlinear pilot model

TAD-767679] R74-13747
AIRCEAFT CONFIGDRATIONS
Fixed wing aircraft
L74-18176

Application of an improved umified
subsonic-sepersonic potential flow method for
the aerodynamic analysis of aircraft
configqurations
[RIAA PRPER 7U4=~186]

Assessuent of the influence of inlet and
attbody/mozzle performance on total aircraft drag

B76-14726

The problem of installing a modern high bypass

engine on a twin jet transport aircraft

A70-1B841

N74-14727
The draq of externally carried stores; Its
prediction and alleviation --- drag redaction by
redesiqn or development of nev aircraft
installations
W74-14729
Reviaw of draq measuresents frow flight tests of
mapned aircraft with comparisons to wind-tunpel
predictions
NT4-14735
Exbaust systen interaction program ==- evaluation
of exhaust system installation losses and effect
on aircraft performance
[AD-7694B6 ] R7u=14747
Plight test data for a Cessna Cardinal ~-- steady
state performance and fixed stick dynamic
stability characteristics
[ NASA=-CE-23371
MIRCRAFT CORTROL
Rutomatlc control aspects of a control-confiqured
aircraft with allowance for saneuver load control
I DGLR PAPER 73-121] A74-17216

R74-14752



SOBJECT INDEXI

Decoupling of a class of nonlinear systems and its
application to an aircraft control problens

LT7U=18139
Control of an elastic alrcraft
: IR B7u=-18271
Tactile display for aircraft coatrol
(AD-767763] ¥74-13741
A computer proqram for aircraft optimal control
prohlers
[AD=-767912] H74=13750

2 real-time digitsal proqram for estimating
aircraft stability and control parageters from
flight test data by using the maximum likelihood
sethod
[HASR-TH-I-27881} N74~13882

pplication of the aerospace multiprocessor to the
A~7D flight control system =-= development of
digital fly-by-wire systen
[AD-7683821]

AIRCRAFT DRSIGH

manufacturing exercise involved in the redesiqn of

the Hawker Siddeley Trident /tri-jet/ fuselaqe
A7U=-160845

N74=-14769

B-1 cost/weight trade methodoloay
AT4=16847
YF=-16 stresses advanced technoleogy -=- desiqm of
1lightweiqht fighter
A74-16793
‘Transonic transport wings - Oblique or swept
A74=-17088
Design and hover-flight testing of a deflection
control system for the Aerodyme wingless,
renote-controlled experimental flight vehicle
[DGLE PAPER 73-0701 A74-17179
Antomatic control aspects of a control-confiqured
aircraft with allovance for manenver load control
[DGLE PAPER 73-121) . A74-17216
Materials for the mew generation of aircraft
A74=-17374
1=-1011 upkeep
[ SAE PAPER 730863] ATG-17532
Developpent of reguirements for, and evalwation
of, wanufacturer advanced design aircraft ==
LT4-17581

[ SAE PAPER 730908]
Utility analysis in weight control
ATU=-17789
Yehicle crashworthiness --- rotary wipg, fized
wing light and transport aircraft
AM4-17776

Few junbo jets must speak in whispers - Certifying
the Lockheed 1011
ATU-17B56
Rrircraft coaponents from remelted steels - Desiqgn
and development
aTy-178B7
Autonatic flight contrels in fixed wing aircraft =
The first 100 vears
AT4-18296
Application of damage tolerance technology to
advanced wmetallic fighter wing structure
[AIxa PAPER 74-29) . aT4-18738
Methods for the design and analysis of jet-flapped
airfoils-
[AIAA PAPER 74-1B8] A74=108833
Thin-airfeil theory of an edector-flapped wing
section
[ATAA PAPER T4-187] AT4-18038
Nulti-surface systen for the CCV¥ B-52 === Control
confiqured Vehicles
TAIAR PAPER 74-1261
The 3lpha Jet programme

A74=18851

aTa=-189062
2 prelimipnary design of a remotely-controlled
glider for a long-line operation
[AD-767879]
Technical Evaluation report
aerodynanic drag research

B74=13744
=== application of
to design of aircraft
H?0-14710
techniques applicable
aircraft design
H74-14711
aircraft drag prediction for project appraisal and
perforepance estimation

A survey of drag prediction
to subsonic and traasonic

B7L-14716

‘ghe problem of installing a modern high bypass
engine on a twin jet transport aircraft
' N74=14727

AIBCEAFPT GUIDANCE

Computer progras to perform cost and weight

analysis of transport aircraft. Volume 1:
Summary
{ HASA=-CR-132361] N74=14762

Computer program to perfors cost and weight
analysis of transport aircraft. Volume 2:
Technical volume
{HASA-CR-1323621

AIRCRAFT EMGINES

Noise and emission outlook for military enqgines
[AIAA PAPER 73-1158) AT4-171475

an approach toward optimizing material cost and
part function ip advanced powerplants
[ SAE PAPER 7309091 ATU-17535

feat-resistant titanium alloys - Introduction of
the 651 A alloy

RTu=-14763

ATU-17891
Propulsicn system installations --- for aircraft
ATO-18179
Importance of the means of engine condition
surveillance
ATu=-18558

Some specific characteristics of ssall gas
turbines and the modeling problems of their wind
tunnel testing
AT4-18682
Photo-oxidation of aircraft engine emissions at
low and bigh altitudes
N74=-14277
Effect of supersonic transport upoh the ozone
layer, studied in a two-dinensicnal
photochemical model with transport
N74=-14278
Pechnoloqy for the reduction of aircraft turbine
gngine exhaust emissions
. R74~-1430C
pesiqn and evaluation of combustors for reducing
aircraft engine polluaticn
N74-14302
pircraft qas turbine pollutant limitations
oriented tovard minisum effect on enqgine
pecformance
N74-142304
Technical evaluation report on AGARD Technical
Meeting on Atmospheric Pollution by Aircraft

Engines -—- requirement to analyze contribution
to air pollution near aicrports from various
sources

{ AGARD-AR-63] N74-15349
Phe divided combustion chamber conrcept and design
for control of SI engine exhaust air pollutant
epissions
R74=15454
ATIRCRAPT EQUIPHENT
Theory and practice of avionics reliability
A74-18597
Flight study of a vehicle operational status and
monitoring system --- applied to systems on
YF-12 aircraft

[ NASA=-THN-D=-T75461 N74-13725
Failure analysis of helicopter external

carqo-handling systens

{AD=-7672581] N74-13729

The ac power controllers for solid state

distribution system. Volume 1: Design,
development, fabricatlon, and test of bybrid
devices

[AD~768199] N74-13903

aircraft inertial system testing and evaluation in
the Tonited Kingdom
NT4-14352
analysis apd calculation of lightning-induced
yoltages in aircraft electrical circuits

[ NASA-CR-2349] N74=-104750
AXYRCRAFT FOEL SISTENMS
Models in the desiqn of fuel systeas
ATu=-16758
Autopatic balancing of an aircraft
AT4-17804

ATRCEAFT FOUELS
The hydrogen fuel econcamy and alrcraft propulsion

[aIAA PRPER 73-13191 AT4-17905
Aviation fuels and lubricants
A74-181480
ATIECRAFT GUIDABCE
Flight control --- computerized aircraft gquidance
A74-18181



ATRCHAFT HAZARDS

Electronic displays and digital automatic control
in advanced terminal area cperations
[AIAR PAPER 74-271 A74-18831
Calculation ard amalysis of aircraft msotion ---
various quidance methods and mumerical solution
of optisal control theory problems
[ HASA-TT~-F-757 1
ATRCRAFT HAZARDS
Vortex age as a wake turbulence scaling parameter
(AIRA PAPER TH~36) A74=-18745
ATIRCRAFT INDUSTRY
Aviation needs amd public concerms --~ givii
aviation gqrowth in Burope and environmental

H74=-14751

control
R74-14749
ATRCEAPY? INSTRUNENTS
The Type 3B altitude measuresent system
AT4-17276

ATHCRAPT LANDING

An anmalytic approiximate calcunlation of the

noplinear landing ispact motions and loads on

aircraft with both rigid and elastic wing

structure

fDGLE PAPER 73-078] AT4-17185
air traffic control =--- long ters planning in

Germany

A74-18182

Influence of houndary layer blowing on the

low=-speed aerodynamic performance of a 45 degree

swapt-vwing airplane

TAIAX PAPER 74-269 A70-1B670
A modified desiqo concept, utilizing deck motion

prediction, for the A-TE automatic carrier

landing sy¥stenm

[AD=-7676911 §74-13729
The simulation and analysis of carrier landings

using a nonlinear pilot model

rap-76767%1 Hi4=-13747
Microwave Landing System (MLS) development plan as

proposed by AIL during the technique analysis

and contract definition phase of the pational

ALS develapment prograe. FPart 1.0, Volume 1.7:

Techrniquwe analysis program

[FPAA=RD-73-166-Y0L=1.1] H74-~14340
Bicrovave landing System (KLS) developeent plan as

proposed by AIL during the technique apnalysis

and contract definition phase of the nmational

4L5 development program. Part 1,0, Volume 1.2,

Book 1: Post TACD development plan

{FAA~RD-73-166-¥DL=1.2,1-BE-1] BT-14341
Hulti-ioput, multi-output requlator design for

constant distarbances and non-zero set points

with application to automatic lamding in a

crosswind

[HASA-CR-1366181] HT4=-15378
Failure modes, effects and criticality analysis

(FBECA) of cateqory III instrument landing

system with traveling: Wave localizer antenna

ful-840912-100 ] B74-15380
Microwave Landing System (HLS} development plan as

proposed by Baytheon during the technique

apndlysis apd contract definition phase of the

national WLS development progqram. VYolumg 1z

Executive snamary

{FAA-RD-73=150=1] H74-15381
Microwave Landing System (ALS) developaent plan as

proposed by Raytheon during the technique

analysis apd contact definition phage of the

national HL3 development program, Yolume 3:

1.1.1 perforsance validation

T FAA~RD-73~150=3 ¥74-15382
Hicrowave Landing Systes (WLS) development plan as

proposed by Baytheon during the technical

apalysis and contract definition phase of the

hational BLS development program, Volume 33

TPAA=RD=T73-150=3) ] R74=-15383
Bicrovave Landing System (ALS) development plan ag

proposed by Raytheon during the technique

analysis and contract definition phage of the

national NLS development program. VYelaome &:

Systom considerations 1.1.2 through 1.1.5

[2a2~RD=73=150-01 N4=-15384
Bicrowave Landlng Systen (ELS} development plan as

proposed by Raytheoo during the tachnique

apalysis and contract definition phase of the

oational MLS development proqram. Yolume 51

Post TA/CD plans, sanagement performance

TFAA=-RD=-73=-150=51] N74~15385

SUBJECT INDEX

Hicrowave Landing System [MLS) devclopment plan as
Proposed by Raytheon during the techniqone
analysis and contract definition phase of the
national NLS development program, YVolume 6:
Supporting studies, appendices D through N
[ PAA-BD=73~150~6~APP=-D-H ] R74-15386

AIRCHAPT BAIFTENANCE

Avionics desiqn for maintainabillty - Are we

qaining or losing

[ SAE PAPER 730B82] AT8-17531
L=1011 uapkeep
[ SAE PAPER 730883] A70-17532

hircraft and systems reliability --- relation to
overhaal and maintenance
A74=18559
T700 aims at lowv combat maintenance -~- turboshaft
engine for military transports and helicopters
A74=-189%4
Bajor Item Special Study (MIS5S5), AH~-16 driveshaft
assembly, main transmission to engine

[aDp-768763) R74-14780
Helicopter inspection design reguirements
{AD-765061] R74-14781

Hajor Item Special Study (8ISS), AE-1G mast assombly
--- failure analysis of helicopter antenna mast
assembly
{AD=-768764 )

AIRCBAPY MANEDVEES

Automatic control aspects of a control-configured
aircraft with allowance for maneuver load control
[DGLR PAPER 73-121] A74-17216

pifforential-torning optimality criteria --- for
adircraft pursuit/evasion situations

¥74=14782

{AIAA PAPER 78-23) A74-18737
Honlinear aerodypnaaics of aircraft in

high-angle-of—-attack maneuvers

[AIAM PAPER 74=85] A74-18765

ATRCRAFT MODELS
Decoupling of a class of nonlinear systems and its
application to an aircraft control problem
E74-18139
Helicopter modelling /18th Henson and Stringfellow
Lecture/ --- exploratory, development and
research models
475-18299
AIBCHAPY WOISE
Hoise burden factor = Rew way of rating airport
neise
A74-16898
Putting all our noise technology to work === HASA
Quiet Engine Program

A74=-17049
Vertical take-off and landing aircraft
A74-18178
The German lav for protection against the poise of
alrcraft
AT4=-18265

Isolated airfoil - TIP vortex interacticn noise
[AIAR PAPER T4-194] A74-18831

Coaputer prediction of aircraft noise

874-19051

Aercdynamic and poise measureaents on a guasi-tvo
dimensional auqaentor wing model with lobe-type
nozzles .

T RASA-TH-I-62237]

Takeoff and landing performance and noise
Reasurewents of a4 deflected slipstream 5TDL
airplane with interconnected propellers and
rotating cylinder flaps
[NASA-TH-I-62320] RTh=-13720

Developaental design, fabrication, and test of
acoustic suppressors for fans of high bypass
turbofan enqines
[ FASA~CE=2338%

Military aircraft and sirport noise and

opportunities for reduction without inbibition

of ailitary wmipsione

{PB=223637,0GA]

study of the effect of flight density and

background noise on ¥/STOL acceptability =--

effective parceived noise leovel as measure of

AhNUYANCa

[RASA=-CR=-2197]

AIRCRAFT PARTS '

The use of ultra high strength titanium alloys in
8 V/S5TOL military aircraft application - The H,
3. 1, Barrcler
ATh=16406

BT4-13719

HT4=-13724

K74-13752

_d

HT4=-14765



SUBJBCT LIWDEX

Development of cold headable titanium alloys for
the 'Concorde* supersonic jet
AT4-16550
Fretting resistaot coatings for titanius alloys
A74-16592
Aircraft components from remelted steels - Desian
and development
AT0=-17887
Improved circumferential shaft seal for aircraft
year transmissions
{HASA=-TH-D-7130]
ATRCEAFPT PBRFOEHARCE
Y7-16 stresses advanced technology -—-- design of
lightweight fighter

H78-14138

AT4=16793

Spse results of an experimental stody of the
rerodyne concept by Dormier System GmbH
[DGLR PAPER T3-069])

Influence of boundary layer blowing on the
low-Speed aercdynamic pecformance of a G5 deogree
swept-wing airplahne
TAIAA PAPER 74-269) A76-18674

Trimmed drag and maximum flight efficiency of aft
tail and canard confiqurations
[AIAA PAPER 70-637

rerformance characteristics of short haul
transport aircraft intended to operate froam
reduced lesngth runways
{ CHANFIELD-AERO~181 H70-13716

The influence of wing loading on turbofan powered
STOL transports with and witbout externally
blown flaps
[ HASA-CR-2320] ¥7a—-13718

The desiqn and flight evaluation of a performance
control system =-= general aviation aircraft

. under VFR conditions

274-17178

AT4-18813

[AD=-7677851) R74~-13746
Aerodynamic Drag

{AGARD-CP=-124]) R74-14709
Bxhaust system interactiom program --- evalanation

of exhaust system installation losses and effect
on aircraft performance
rap=7690861 N70-14747
calculation and apalysis of aircraft motion —--
various gquidance methods and pumerical solatien
of optimal control theory problenms
[ HASA-TT-P-757] B74-14751
Flight test data for a Cessna Cardimal --- steady
state performance and fixed stick dynamic
stability characteristics
{HASA-CE=-2337] N74-18752
Comparison of the flying gnalities of the A-7D
aircraft with the requirement=s of MIL-F-8785B ASG
[AD-7683%0 1 H7e=-14768
AIRCRAFT PRODUCTION
pesign and development support for critical
helicopter applications im Ti-6A1l-4V alloy
SATe=-16408
AIRCEAFT RELIABILITY
aircraft and systems reliability —-- relation to
overhaul and maintenance
A74-18599
AJRCRAFT SAFEBTY
Dypamic test of afr data conputers with sioulated
flight profiles
274=-17736
Yehicle crashworthiness =-- rotary wing, fixed
wing light and transport aircraft

174=-17776
The Eole balloons and air safety
A M-~18596
Theory and practice of avionics reliability
A78=-18597
Ao investigation of pattern recoqnition of
aircraft attitudes indicator displays
[AD-768345) WH=-14126
AIRCRAFT STABILITI
Atntomatic balancing of an aircraft
A74-17804
Flight control ~-~ cowpuiterized aircraft quidance
ATu=-18181

control Configured vehicle Ride Control (CCY¥ RCS).
B=52 control system analysis, synthesis, ang
design
rap=-767590 ) H74=-13728
1 pylon to decrease the effects of external stores
ob tha stabllity of aircraft

[aAD=7567913] H74=-13749

AIBCEAPT WAKES

sT0L tactical aircraft investigation, externally
blown £lap, ¥Volume 5, part 3: Stability and
control derivative accuracy requirements and
effects of augmentation systea design
[a2p~7671821]

A real-time digital progras for estimating
aircraft stability and control paraseters from
flight test data by using the maximum likelihood
method
[ RASA-TA-X-27881 N74-13882

The problem of installing a modern high bypass
engine on a twin jet transport aircraft

H74-13757

¥r4-14727
calculation and analysis of aircraft motion —---
varjous gquidance methods and nunerical solution
of optimal control theery problems
[ NASA=TT-F=-7571 B74=14751
Flight test data for a Cessama Cardipal =-= steady
state performance apnd £ixed stick dynamic
stability characteristics
[MASA-CR=2337)
ATRCERAPT STRUCTURES
applications of the high strength alloy
Ti-4h1-4Mo-25n0-0.551 in European aircraft proijects
AT4-1605C
Titanius - The bridge to composites —--— for liqht
welght/high performance aircraft

H74-14752

ATU-16451
A 300 B static and fatiqme tests
. ATU-16755
An analytic approximate calculation of the
ponlinear landing impact motions and loads on
aircraft with both riqid and elastic wing
structure
fDGLR PAPER 73-C7B1] AT4-1T7185
Materials for the new generation of aircraft
ATU=-17374
Application of advamces in structures and
materials to the design of the YF-17 airplane
[SAE PAPER 7308911 A74-17534
The use of fully stressed iteration and structural
index -in antomated structural optimization

ATE-1TT39
ap aircraft exterior coating system and surface
pretreatment
. - ATu-17862
Structural materials of aeromauntics and astropautics
A74=-1819C
analytical design of optimal monolithic panels
ATU-18642
On repetitive flutter calculatioms im structural
design
fAIAR PAPER T4-1861] AT4~-18789

An improved exceedance theory for combined random
stresses with application to aircraft qust
response

NT4-14569

Analytical and experimental investigation of
aircraft setal structures reinforced with
filamentary coaposites. Phase 3: Hafor
component development
[ RASA-CR-21221 R74-14625

optimisation of aircraft structures vith sultiple
stiffpess requirements

F74-15612
AIRCRAPT SURVIVABILITY

application of damage tolerance technology to
advanced metallic fighter wing structure
TAIAR PRFER T4-29])

AIRCEAFT TIRES

Recent studies of tire braking performance --- for

alrcraft

AT@-18738

ATU=17898
AIRCEAPT WAKBS

Yortex cases = At a turbulent crossroads =---

aircraft wakes and legal limbility for accidents
AT4=~18097

Inviscid wake-airfoil interaction on zultielenment

high lift systeas
ATU4-18143

A method of calculating aircraft wake velocity
profiles and comparisen with full-scale
axperisental measurements
[AXAR PAPER 74=39)

Ingestion and dispersion of enqlne exhausat
products by trailing vortices for supersonic
flight in the stratosphere
fAIAL BAPER 74-42)

A74=19747

ATh=-1B815



AIBPQIL PROPILES

Copparison of various methods for calculating
profile draq from pressure measurements in the
near wake at subcritical speeds

R74=-14721
AIRFOIL PROFILES

A direct method for computing the steady flow at

Mach nupber one past a given wing a2irfoil
AT4-16963

Calculation of separated flows at subsonic and

transonic speeds
AT74~-16965

b method of desiqning supercritical lift profiles
[DGLR PAPER 73-081] A74-17187

Chatacteristics of the vake behind a cascade of

airfeils
AT4- 17495
Wind tunnel dynamic analysis of an oscillating
airfoil
[AIAA PAPER 74-259) AT74=-18666

Unsteady 1ift ferces on highly cambered airfoils
moving through a qust
TAIaa PAPER 74-88) A74=-183807
Methods for the design and analysis of fet-flapped

airfoils
fATAA PAPER 78-188) A74-18833
AIRFOILS
Nonlinear airfoil theory with allowance for gqround
effects —-- for aercdynamic interference
probless solution
ATU=17270

Integral equation methed for calculation of
subsonic flow past airfoils in a ventilated wind
tunnel = Conparison with MAE high Reynolds
nupber measureaments
[AIMA PAPER 74-83) AT4-18764
Isolated airfoil - TIP vortex interaction poise
[AIAA PAPER 7U-1581 AT8-18831
Analysis of flow-reversal delay for a pitching

airfoil
airfoil

[2IA2 PAPER 74-1B3] A74-18835
Iransonic single-pode flutter and buffet of a low

aspect ratio ving having a subsooic airfeil shape

[ BASA-TH-D-73461 N74=-10631
Profile drag at the drage-rise condition of

aerofoils having a specified form of

upper-surface pressure distribution at this

condition

[E5DO-670111 B74~-14701
An experimental analysis and buffet investigation

of the shockless lifting airfoil no.

[NRC~136731 B7u-14708
Renarks on wethods for p:edictlnq viscous drag --=

aerodynanic draq prediction for higqh anqgles of

attack apd multielement airfoils

H74-10718
Transonic drag due to 1lift of planar jet-flapped
airfoils
R74-14720

AIRFEAME BATERIALS
The use of ultra high strength titanium alloys in
a V/5T0L military aircraft application = The B.
5. k., Harrier
ATR=166146
Effects of Ti-631-4V alloy metallurgical
structures on uwltrasonic response characteristics
AT4=-16477
Ultrasonic inspection of titanium airfranme
Components
A74-16479
High cycle fatique properties of titanium in
aircraft application

A74=-16513
Deep kardenable titaniuw alloys for large airframe
elements
AT4-16559

application of advances in structures angd

raterials to the design of the YFP-17 airplane

I SAE PAPER 730891 AT4-17534
Structaral materials of aeronautics and astronautics

AT8-18190
Experimental study of metal-plastic couplings in
tension
ATE~18648
AIBFPRAMES
Flat rolled beta titanium alloys for airfrase
application
R74-16449
Titanium flamecutting reduces alrframe costs
A=16T60

SUBJECT INDEX

Control of an elastic aircraft
A74=18271%
An algorithm for rational selection of the
parameters of nonlinearly deforning thin-walled
framevwork elements

AT4=-18645
Study of structural criteria for composite
airfrasmes, Volume 1:; Evaluation
[AD~7677D6 } R74-14238

Study of structural criteria for composite
airfrases, Volume 2: Current/criteria/selected
rationale reviev and evalunation
[(AP-T767707] R76-14239

Structural analysis of light aircraft using WASTRAR

R74-1459%4

Static and dybamic helicopter airframe analysis

with MASTRAN
N74=-14616

FASTRAF data generation of helicopter fuselages
using interactive graphics =-=-- preprocessor
systea for finite element analysis using IBM
computar

NTU-18621

Similarity parameters and their sensitivity for

transonic airframe exhaust nozzle interactions

[aD-76898A ] H7U=-1474E
Helicopter inspection desiqn requirements
[ AD-769061] H74=16781
AIRLINE OPRRATIONS
L-1011 upkeep
[ SAE PAPER 7308831 AT4=17532

Development of requirements for, and evaluation
of, manufacturer advanced desiqn aircraft
[ SAE PAPER 730548)

Skyjacking and airport security

AT4-17581

AT4=-18100
United States Department of Transportation
research program for high altitude pollution
R74-14273
AIRPLANE PRODUCTION COSTS
B-1 cost/weight trade methodology
B7L-16407
ATIHAFOR? PLAWNING
Boise burdea factor - New way of rating airport

noise
274-16898
An innovative approach to airport planning
AT4-18099
ATHPORTS
A pew ILS localizer for regional axrports
ATH-18901

Military aircraft and alrport moise and
opportunities for reduction without inhkibition
of military missions
[PB-223637/0GA1 H74-13752
Problems of cheaical pollotion by aircraft., The
airport and its immediate environment
B70-142481
Relative air pollution emissions from an airport
in the UK and neighbouring urban areas
¥74=-14282
Follution levels at London {Heathrow) 11rport and
methods for reducing thenm
RT4-16284
Pollution coentrol of airport engine test facilities
R74=14285
AIRSPRED
Flight velocity effects on jet noise of several
variations of a 48-tube snppressor installed on
a plug nozzle
[ BASA~TH-X-2519] R74-15465
Flight velocity effects on Jet noise of several
variations of a twelve-chote suppressor
installed on a plug nozzZle
[BASA-TR-X-2918])
ALGORITHKS
Evaloation of the operations contained in
algorithms carried out by digital controller
computers

H74-15466

L74=-18638
An alqorithm for rational selection of the
parameters of nonlinearly deforming thin-walled
framevork elemcnts
A74-18685
ALTINRTERS
The Type 30 altitude measurement aysten
2784=-17276



SOBJECT IWDEI

Evaluation of the wodified Bendix ARU 192/ AIHS
altimeter
[AD-768722)
ALUAINUN ALLOYS . C
Evalwation of -methods for reducing fretting
fatique damage in 2024-T3 aluminum lap jeints
AT4=-16696
Buckling loads and ninipum weiqht of codpressed
curved ribbed aluminum alloy panels

NT4=-15115

ATu-16822
Heat-resistapt ®itanidm alloys = Introduction of
the 651 p‘'alloy - !
. ' - AT=1TE91
ANALOG COMPUTERS
Dynanic test of air data computers with simulated
flight profiles
. : - AT4=17736
ANALOG DATa e
Flight study of a vehicle operational status and
nonitoring system —-~ applied to systems on
TF=12 aircraft ’ .
[ HASA-TH-D-T7586]
ANGLE OF ATTACK . -
Supersonic flow past sharp- and blunt-nosed
conical bodies at angles of attack from D to 85
deq . .
[DGLR PAPER 73-0801 a74-17186
The jet-flapped wing in ground proximity with
special allowance for large angle of attack and
larqe jet flap anqgle : :

BT4-13725

ATU-17221
Yortey age as a wake turbulence scaling parapeter

FALAAL PAPER T4-36] - ATU=1BTYS
Monlinear aercdynamics of aircraft ic

high-angle-of~attack manenvers B

[AIAR PAPER 74-85] ATY=-18765

aerodynamic forces and moments on a slender body
With a fet pluwme for angles of attack up to 180
deqrees
[a1ak PAPER 7T4-1101 A74-18776
Transonic flow about lifting wing-body combinations
[AIAA PRPER 74-1835) ) 174~-18812
Evaluation of aircraft departure divergence
criteria with a siz-degree-of-freedom digital
simnlation progras : - )
[ATA3 PRPER 74-681] A74=-18882
The design, fabrication and evaluation of the
aural angle of attack/stall warning system
[ ap-7676631 N74-137U4B
b study of the nonlinear aerodynamics of bodies in
nonplanar motion --- pamerical analysis of
aerodynamic force and moment systems during
large anplitunde, arbitrary motions
fHASA~TR-R-821]
ANTENHA ARERAIS L
Rew concepts in AMTI radar - Nulling effects of
Doppler filter/multi-elenent borm array

TORTH- 14T

A74-17262
ANTENHA COMPOHENTS
Mador Iten Special Study {MISS), AH=-1G mast assesbly
«=w -failure analysis of hellcopter antenna mast
assenbly
[AD-7687647] .
ANFENNA EADIATION PATTERENS
User's mapual for ILSLoC: Simulatiom for
derogation effects on the' localizer portion of
the instrunsent lapding systen
[ 2D~768049]
ABTISKID DBYICES
Recent studies of tire braking perforsance ~-=- for
aircraft

N74-14782

H74=-183€1

A74=-176%8
ANTISOUBMARINE WARFARB AIRCEAPT :
The S=3h — A new dimension in airborpe sea control
[AIAR PAPER 74-2397 ’ ' : A74-19205
AFPPROACH CONTROL
Bicrowave Landing System (HLS) development plan as
proposed by AIL dufing the technique analysis
and contract definition -phase of the national
¥LS developpent prograam. Part 1.0, VYolume 1.1:
Tachnique analysis pregrae
[ FAA-RD-T3-166-Y0L-1.11 ¢ ' NT74=14340
sipplified Viswual Approach Slope Ipdicator (VASI)
=== gperation test and evaluation
FRAD~-T7673909] R74-14362
Failure modes, effects and criticality analysis
(FEECA) of cateqory IIT instrument landing
system with traveling: WRave localizer anteana
{01-840912=-1001 R74-1528%

ATMOSPHERIC DERSITY

microvave Landing System (MLS) developaent plan as
proposed by Raytheon during the technique
anal¥sis and contract definition phase of the
national NLS development program. Yolume 1:
Executive sSuR®aAry
[FAA=-RD-T3-150=11 N74=-15381
Kicrowave Landing System (MLS) development plan as
proposed by Raytheon during the technique
analysis and contact definition phase of the
national MLS development program. V¥olume 3:
4.1.1 performance validation
[ FAA-RD-73-150-131 . N74=-15382
Microwave Landing System (MLS} developaent plan as
proposed by Raytheon during the technical
analysis and contract definitien phase of the
pational ¥LS development program, Volume 3
[FAA-RD=-73=150-3A] R74=-15383
microwave Landing Systea (KL5) development plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the
pational MLS development prograd. Volume d:
System considerations 1.1.2 throuqh 1.1.9%
- [ FAA-RD-73-150-41 NT4=15384
microwave lLanding Systen (MLS) development plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the
national KLS development proqram, Volume 5:
Post TAYCD plans, mapagement performance
[FAA=RD=T73-150-5] N74-15385
Microwave Landihqg Systam {(HLS) development plan as
proposed by Raytheon during the tecknique
analysis and contract definition phase of the
pational MLS development program. Volume 6@
Supporting studies, appendices D through ¥
{ FAR-RD=-73=150-6-RPP-B-N] N74=15386
MPPROITIHATION
aAn apalytic approximate calculation of the
nonlinear landing ispact motions and loads on
aircraft with both rigid and elastic wing
structure
[ DGLR PAPER T73-D781)
AREA NAVIGATIONR .
The impact of area navigation on £light control
systeas and displays

A74-17185

AT4-17277
ARMED FORCES (ODNITED STATES)
Mirborne warning and control systew FARACS/ ---
for air operations management during military
crises
[AIAM PRPER TU4-2411]
ASFECT RATIO
Transonic single-mode flutter and buffet of a low
aspect ratio wing baving a subsenic airfoil shape
[ HASA~-TN-D-73467 N74=14631
ASTRIORICS
peutsche Forschungs= und Yersuchsanstalt fuer
. Luft=- und Rauwnfahrt, Annuwal Report 1972 ---
Gernan book

A74=-18655

ATu-17969
ATHOSPRERIC CHEMISTRY
Atmospheric Pollution by pircraft Engines
I AGARD-CP-1251 NT4=-14271
Beduction of NO formations by premixing
N74-14272

United States Department of Transportation
‘research program for high altitude pollution
NT74=-104273
Photo-oxidation of aircraft engine emissions at
low and high altitudes
NTu-14277
Relative air pollution emissions from an airport
in the UK and neighbouring urbap areas
. NT4-14282
MTHOSPHERIC COMPOSITION
Relative air pollution emissions from an airport
in the UK and neighbouring urban areas
- R74-14282
poliution levels at Lohdon (Heathrow) Rirport and
methods for reducing thenm
N7G4=142BY
Pollution control of airport engine test facilities
: . N74=14285
ATHOSPHERIC DEWSITY .
A systematic approach to the study of the
connection between epission and ambient air
concentrations .
H74-14293



ATBOSPHRRIC DIFFUSION

ATROSPHERIC DIFPUSION
Dispersion and dilution of jet aircraft exhaust at
highwaltitude fliqht conditions
[2aTaa PAPER 74-411
ATBOSPHEEIC MODELS
Artificial development of an atmospheric boundary
layer flow model in a wind tunnel === using wind
filow modulating devices at wind tunpel entrance
H74-137¢1

AT4-18749

A systematic approach to the study of the
connection between emission and ambient air
concentrations

N74-14293
ATHOSPHERXC TEMPERATURE

Temperature, winds, and turbulence at S5T fliqht

levels
AT4-17311
ATHOSPHERIC TURBGLENCE

Temperature, winds, and turbelence at SST flight

levels
A74-17311

Cantrol Confiqured Vebicle Ride Control {CCY RCS)
B-52 control system analysis, synthesis, and
design
Fap-7675%01 NT74=13728

The spectrun of turbomachine rotor noise caused by
inlet guide vane vakes and ateospheric turbulence

NT4=-14379
ATTACK AIBCHAFT
Lasers - Ranger and marked target seeker
AT4-16756
The alpha Jet proqrannme
AT78-18902
ATTITODE INDICATORS
An investiqation of pattern recognition of
aircraft attitudes indicator displays
(AD~76B345] H74-18126

ATTITUDE STABILITY
Dyvnamics of slyng bodies utilizing a rotating
wheel for stability
AT4=-18181
AUTOBATIC CONTROL
hutokatic control aspects of a control-confiqured
aircraft vith allowance for paneuwver load control

[DGLR PAPER 73-121] aT4-17216
AUTOBMATIC FLIGHT CONTROL
Autompatic balancing of an aircraft
A74-17808
Flight control --- computerized aircraft guidance
AT4-18191

hutomatic fliqbt controls in fized wing aircraft -
The first 100 years
AT4-18296
4 self-reorqanizing digital fliqht coptrol systenm
for aircraft
[ATAA PAPER 74-21) A74-18808
Autonatic Flight Control Systee development for
U.5. Aray heavy lift helicopter
[AIAR PAPER M-251 A74-188B85
Electronic displays and digital autopmatic control
in advanced terminal area operations
TAIAL PARER T4-27)
AUTOMATIC LANDING CONTROL
Multi~input, sulti-output regulator design for
constant disturbances and non-zero set points
vith application to automatic landing in a
crosswind
[HASA-CR-1366181
AUTOMATIC PILOTS
Automatic control of a helicopter with a hanging
load =-=-- development and evaluation of automatic
pilot for use with S-61 helicopter
[ HASA=CR=1365004)
AUXILIARY PORER SOURCES
Some specific characteristics of small qas
turbives and the modeling problens of their wind
tunnel testing

AT4-1B881

KT4-15378

NT74=13715

A74-18682
AVIONICS
Wew concepts in AMTI radar - Wulling effects of
Doppler filter/multi-element horn array
) A74=~17252
hvionics design for maintainability - Are we
qaining or losing
[ SAE PAPER 7368621
Theory and practice of avionics reliability
A74-18597
The 5-3h - A nov dimension in airborne sea control
{AIAM PAPER 74-2391 AT4-19205

L74-17531

=10

SUBJBCT INDEX

AIISYEMETRIC PLOW

Calculation of potential flow about axlially
symmetric fuselages, anpnular profiles and engine
inlets
{ BASA-TT-F-15213] : HT4-13707

Calcalation of the boundary-layer flow.in the
vindward symametry plane of a spherically blunted
arisyametric body at angle of attack, including
stream line-svalloving effects

[ AD-768340 ) R74-13992
B=1 ATRCRAFT
B=1 cost/welght trade methodology
AT4=16447

Three dimensional superseonic flow field analysis
of the B-1 alrplane by a finite difference
techrique and cowparison with experimental data
[AIAR PAPER 74=-1891] A74=-18877
B=52 AIRCRAFT
Bulti-surface system for the CCV B~52 =~= Control
Confiqured Vehicles '

{AIAA PAPER T74-126] A74-18651
Control Confiqured Vehicle Ride Cantrol ({CCY RCS)
B-52 control system analysis, synthesis, and
desiqn

{Ab-767590)

BALLOOB SOUNDING

Temperatnre, winds, and turbulence at SS? flight
levels

wT4-13728

a74-17311
BALLODNS
LDF powered balleoob pregrap —-- feasibility
demonstration of free balloon Station keeping
capability
[AD-768673)
BALLOTES
Performance of a ballute decelerator towed bebhind
a jet airplane
[HASA-TH-X=-56019]
BENDING YIBRRATIOR
Honstatiopary vibrations of a rigidly supported
flexible rotor of variable mass

N74-14770

N74=-14760

A74=-17851
BLADE TIPS
Isolated airfoil - TIP vortex interaction noise
[AI2A FAPER T4-194] AT74-18831
BLORING
Influence of boundary layer blowing on the
low=-speed aerodynamic performance of a 45 degree
swept-wing airplane
[AIAR PAPER 74-269)
Some specific characteristics of small qas
turbines and the wodeling problems of their wind
tunnel testing

ATu-18674

A74~18682
BLUNT BODIES
Supersonic flow past sharp- and blunt-posed
"~ conical bodies at angles of attack froe § to 45
deq
fDGLR PAPER 73-0801 a74-17186
Calculation of the boundary-layer flow:.in the
vindward symmetry plane of a spherically blunted
axisyapetric body at angle of attack, including
stream line-swallowing effects
[ AD=-T768340 ] F74-13992
Drag in hypersonic rarefied flow --- effects of
cold pressure draq and friction drag
N74=-14730
BODIES OF REVOLUTIOR
Calculation of potential flew about axially
symmetric fuselages, anbular profiles and enqgine
inlets
[ BASA-T?-F-152113] RT4=-13707
Ragnus characteristics of arbitrary rotating bodies
{AGARD-AG-171] R74=-13710
BODY CENTEEED COBIC LATTICES
Flat rolled beta titanium alloys for airframe
application
ATu-16449
BODY-NING AMD TAIL CONFPIGURATIONS
¥ing fuselage structural/concept study for a
subsonic transport aircraft
[ SAE PAPER 7308861
RODY-WING CONFIGURATIONS
Transonic flow about 1lifting wing-body combinations
[AIRA PAPER 74-185) A7B=-18B12

A74-17533



SYBJECT INDPEIL

BOEBING 787 AIRCRAFT
The nev Advanced Airborne Command Post
[AIRA PAPER Fu=-2601
BORPER AIRCRAFT
Exhanst systew interaction program -== evaluation
. of exhaust system installation losses and effect
ofl aircraft  performance
[ab=-765086 ]
" BOMBING RQUIPMENT
A pylon to decrease the effects of external stores
on the stability of aircraft
{AD~-7679131
BODGNDARY LAYRR CORTROL
fofluence of boundary layer blowing on the
low-speed aerodynanic performance of a 45 degree
suept-wing airplane
[AIRA PAPER T4-2691
BOUMDARY LRAYER FLOW
iblation ==~ heat and
flight

A7L~1B55U

NTe=-14747

HTU=13749

RT4-186T4
pass transfer in hypersomic

: A74-17103
artificial development of an atmospheric boundary
layer flov model in a wind tunnel -=- uging wind
flovw wodulating devices at wind tunnel entrance
. B74-13701
Ccalculation of the boundary-laver flow in the
vindward symmetry plane of a spherically hlunted
azisyometric body at angle of attack, including
streap line-swallowing effects
[AD-T7683001] N74-13992
Flutter computer program and lifting surface
theory with boundary layer
[HAS!—CB-136559]
BOUNDARY LAYER SEPARALION
gimilarity parameters and their sensitivity for
transonic airframe exhaust nozzle interactions
[AD=-768988] HT4=-14THE
BOUNDARY VALUE PROPLEAS
Evaluation of the influence of errors in
specifying boundary conditicns on the accuracy
of the determination of temperature fields in
infinite cylinders

HT4-1u707

A74=-18635
BOE WAVYES
i relaxation method for calcalating transonic
flows with detached bow shocks

AT4=-16970
PRAKING
Recent studies of tire braking performance === for
aircraft

L74=-17898
BEANCHING {MATHEMATICS)
Calculation of the dynamic characteristics of a
helicopter structure by the method of branch modes
A70-18291
BOCKLIERG
puckling loads and minisum weight of compressed
curved ribbed alusinum alloy panels
AT4-16B22
. BOFFETING
An experimental analysis and puffet investigation
of .the shockless lifting airfoeil no. 1
- [WRC=13673]
CAMBEBED WIEGS
peateady lift forces on highly capbered airfoils
moving throangh a gust
FAIAA PAPER 74-881
CANAED CORPIGURATIONS
rrinmed drag and maximue flight efficiency of aft
tail and canard confiqurations
[(AIAA PAPER 74-69] ATa=-18813
Control Confiqured Vehicle Ride Control (CCY RCS) .
B-52 control system analysis, gynthesis, and
design
[AD=-7675901]
CABBOH FIBRES
. graphite composite landing gear coppoments = side
brace assembly and torque liok for 137 B ajrcraft
.[AD-769041] R74-14779
CARBT RI¥GS
Force measurements ob caret _and delta wings over
the incidence range 27 deg less than or equal to
alpha less than or equal to 55 degq at M 12,2
[IC-ABRO-71-22] N74-10705

H7U4=-14708

ATH-1B807

N7R=-13728

COMBINED STRESS

CARGO ATIBCRAPT
automatic Fligqht Control systen development for
t.5. hArmy heavy lift helicopter
[AIAA PAPER T4-251
CASCADE FYLOW
Characteristics of the wake behind a cascade of
alrfoils

A74-18865

. ATH=17U95
Thooretical investigation of supersenic flow past
sscillating cascades with subsonic leading=-edge

locus
[ATAR PAPER T4-14] a74=-188413
CASTIRG
Evolution of applications of precision casting in
turbeiets
. AT4-1T7892
CATALYTIC ACTIVITY
The refining of turbine fuels by nodern
hydrotreating
[AIAM PAPER 74-15621 ATU-18798

CENTRIFUGAL CONPRESSORS
Modeling a bigh pressure ratio centrifugal
comppressor Using a low speed of sound qas
[AD=-7672611
CERTIFPICATION
New Jumbo jets wust speak in whispers - Certifyimng
the Lockheed 1011

W7o-1bhooy

LT4=17456
CESSHA AJERCRAFT

flight test data for a Cessna ¢cardinal =--- steady
state performance and fixed stick dypamic
stability characteristics
{ NRSAL-CR-23371]

CE-47 HELICOPTER

pecopmended design modifications to the CH-U7
forward rotor drive gearbox
[aD-T7690621]

Ergineering appraisal of southwest Research
Institute magnetic crack definer applied to CH47
rotor blades
[AD=-769QE8]

CHARACTERISTICS

Drag and separation === effects of scparated flow

on aerodynamic drag

R74-14752

H74-16775

N7L-14778

W74-14722
CHASSIS
Restraint procedures for cargo loaded in vehicles
to be air transported
[AD-768172]
CIRCOITS
Lpalysis and calculation of lightaing-induced
vyoltages in aircraft electrical circuits
[ NA5A-CR-230491
CIVIL AVIATIOR
New technologies and profitability of helicopters
--- application of helicopters to comnetcial
operations
[ NASA-TT=-F=15195] N74-13717
asviation needs and public congerns === civil
aviation gqrowth in Ewrope and environmental

WT74-13954

HT4=-14754

control
N74-14749
pPorty years of civil aviationm, 1931 - 1871 --- for
Italy
R7U=-14750

COBALT ALLOYS
Evelution of applications of precision casting in

turbojets
AT4~17892
COCKPITS
Future air traffic control - Ground, cackpit, or
space --- systea functions transfer to aircraft
or satellites
fAIAA PAPER T4-262] ATU-1866%

COLD WORKIWG
pevelopnent of cold beadable titanium alloys for

the 'Concorde' supersonic fet
ATU-16554
COLOR FHOTOGEAPHY
4 color schlieren systenm
A7u=17806

COMEIMED STHESS
An algorithm for rational selection of the
parameters of nonlinearly deforping thin-wailed
framework €lements
A7u-18645



COMBDSTIOR CHANBERS

CONBDSTION CHAMBEES
Estisation and optimization of the fila cooling
requiresents in a gas turbine combustien chamber
[CHARPIELD=5ME-5] N74=-14439
L proposed method for calculating film-cooled walil
tenperatures in gas turbine combustion chambers
[CRANFIELD~SHE=-4 ] ATG=-100440
The divided combustion chamber concept and design
for control of SI engine exhaust air pollutant
ebissions
H7&—15454
COMBUSTION EFFICIENCY
The hydrogen fuel economy and aircraft propuision
[ALAR PAPER 73-131%} A74-17905
COWBUSTION PHYSICS
Parameters controlling nitric oxide eaissions from
qas turbine combustors
HT4-14291
COMBOSTION PRODOCTS
Ingestion and dispersion of engipne exhaust
products by trailing vortices for supersanic
flight in the stratosphere

[AIXA PAPER T4=021 A74=18815
Atmospheric Pollution by Aircraft Engines
[ AGARD-CP-1251 H74=14271

Parameters controlling nitric oxide ealssions from
qas turbine combustors
H74-164291
Technical evaluatlon report on AGARD Technical
Meeting on Atmospheric Pollution by Aircraft
Engines --- requirement to analyze contribution
to air pollutlon near airports from vacious
sources
[AGARD~AR-6131 H74=-15349
CONMBUSTION STABILITY
Cowbustion generated noise in turbopropulsion
systems
[&D-768615] B74=-15666
CSREAETD A¥D COETROL
The new Advanced Airborne Command Past
TAIAN PAPER 74-240) A74-18654
Airborne varning and control systom FARACS/ ~==
for air operations manaqenent guring military
crisasa
[AIAd PAPER 74-2411 AT4-18655
COMHERCIAL ATRCEAFT
The aftetraath of a bijacking - Passenger claims
and insurance
A74~18101
Hew tachnologies and profitability of helicopters
~-= application of helicopters to commercial
operations '
FAASA~TT=F~15195] F78-137117
COMPOSITE MATERIALS
Titaniuw - The bridge to coaposites =--=- for light
wolqht/hiqgh perforsance aircraft
A74=16451
Application of advances in structures and
materials to the desiqn of the ¥YP=-17 airplane
[SAE PAPER 7308911 A74=17534
Study of structural ecriteria for composite
airfrases, Volume 1: Evaluation
ap=7677061 W74-14238
Study of structural criteria for composite
airframes. volume 2: Current/criteria/selected
rationale reviev and evaluation
(AD=7677071 - BTU=10239
Lnalvtical and experiwengtal tnwveatigyation of
aircraft metal structures reinforced with
filamentary composites, Phase 3: Mader
coaponent development
[ ¥ASA-CH-21221 ¥T74-14625
Graphite composite landing gear components = sidg
brace assembly and torque link for L37T B aircratt
[ AD-T769041 1] B74-10779
COMPOSITE STRUCTDHES
A sailplane wing constructed of foam core and
polyester fiberglass skin
[AIAL PAPER T4-258) A70-18665
bevelopment of a graphite horizontal stabilizer
~== Structural analysis of static ultimate lead
and simylated fatique spectrun loading
[AD-T768869 N74-14783
CORFRESSIBILITY RPPECTS
Effact of compressibility op three-digensional
belicopter rotor blade flutter
H78-13714
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COMPRESSIBLE PLOW
Developmont of a method of
discretized-distribution sinqularities for the
gstudy of coapressible and inconpressible flows
- AT4=16968
3 color achlieren systea
A7i=17006
Three-dimensional compressible boundary laver flow
over a yvavedé cone with mass injection
N74-13960
COBPRESSIOR LOADS
Buckling loads and ainimnr weight of compresgsed
curved ribbed alumibum alloy panels
A78=~-16822
Analytical design of optimal monolithic panels
A74-16642
CONPRESSOE BLADES
Theoretical investiqation of supersonic flow past
oscillating cascades with subsonic leading-edge
locus
[AIAR PAPER 74-141 A74-18B43

.COBPUTER GRAPEICS -

Plotting program for aerodynamic lifting surface
theory =--=- user manual for FORTEAN coaputer
proqram
[HASA-TR-X~623211 n74-14739

COHPOTER PROGRAMMING
Evaluation of the operations contained in
- algorithms carried out by digital controller

conputers
: A74-18638
b computer prograr for aircraft optimal contrel
probleas .
[AD-767919] R74=1375D

Flutter compater program and lifting surface
theory with boundary layer
{HASA-CR=136559) H74~14707
COMPUTER PROGRAKRS
Structural analysis of light airceraft zaing HASTRAN
[AIAA PAPER 74=257] AT4=~18664
ipplication of an inproved unified
subsenic~gupersonic potential flow method for
the aerodynamic analysis of aircraft
configurations
- [AIZA PAPER T4=1B6] AT4=18801
4 real-tiae digital program for estipating
aircraft stability and control parameters from
flight test data by using the maximuam likelihood

mathod
{BASA-TH-X-2788) N74=13882
Structural analysis of light aircraft using NASTRAN

RT4=14594
Blade dynasice analysis using VASTRAF --- effectn
of blade goometry, temperature gradients, and
rotaticnal speed
B70=14599
Static and aynamic helicopter aitfraae analysis
vith NASTRAN
HT4-18615
RASTREAN data generation of helicopter fuselaqea
ueing interactive graphics —-= preprocessor
systea for fipnite element analysis using IBNM
computer
. N74=14621
Plotting prograa for aerodyoamic lifting surface
theory =-- user manual for PORTRAN computer
program
[RASA=TM-X-62321}) B74-14739
COHNPUTER TRCHNIQODRS
Computer prediction of aircraft noise
A74=15051
CORPUTERIZED DESIGM
The use of fully stressed iteration and structural
index in automated structural optimization
AT4-17739
dnalytical desiqn of optimal monolithic panels
A704-18642
Determination of the basic parameters of light
helicopters oun the basis of the treatment and
apalysis of statistical data :
AT74= 18694
Computer proqram to perform cogt and waight
analysis of transport aircraft, voluome 1z
Summary
[ FASA-CR=-132361] NI4=10762
Computer program to perform cost and welght
analysis of transport aircraft. Volumeg 2:
Technical volame
[ SASA=CB-132362] NT76=-10763



SEBJRCT INDER

Application of the aerespace pultiprocessor to the
kmfnﬂtmnmlﬂuu-"dwﬂwmmof
digital fiy-by-wire system
[AD-76B3B2] W1a-1876%

.simplified aircraft perforsance methods: Pover
required for single and tandea rotor helicopters
in hover and forward flight

[AD-76876%] R74=14777
CONPUTREIZED SIBOLATION

structural analysis of light aircraft using HASTRANW

[AIAA PAFER Ta-2511 ATY4-18664

Evaluation of aircraft depacture divergence
criteria with a siz-degree-cof-freedon digital
simulation program
[AIALA PAPER T4-68]

CONCORDE AIRCRAPT

Developnent of cold headable titaniunm alioys for

the 'Concorde' supersonic et

A74-1B682

ATU=-16550
stratosphere contamination by aircraft and
nathematical models
aT4-17312
ierodvnamic aspects of the problems of air-intakes
and exhaust for a supersonic transport aircraft
--~ desiqn of air intake and after body of Jet
engine for Concorde aircraft

[NAL~TR~-194] BTU=18748
CONPRREECES
Atpnospheric Pollution by Aircraft Enqgines
[AGARD-CP-1251 H74=-14271
Aerodynanic Draq
[AGARD-CP-1281] N74=-14709

CONSTRUCTION XATERIALS
materials for the nev generation of aircraft
AT4-17374
Section 3: Stability, cobnstruction materials,
construction methods

N78=14670
CONTAINERS
Refrigerated containerized transport for 'Jusbo’
jets
A7U=17007

CONTEOL EQUIPMEFT
Turbojet aircraft engine test cell pollation
abatesent sktudy
{2D-768287]
CONTROL SURFACE3
Nulti-surface system for the CCY B-52 --- control
Configured Vehicles

H74-13957

{albd PAPER TU=1261] B7U-18851
sTOL tactical aircraft investigation. Volume 2:

Design compendium

[AD-767561] H714-13733

COEROSION PREVENIION
Eyaluation of methods for reducing frettiog
fatique damage in 2024-T3 aluminuam lap joints
A74-16696
COST AMALYISIS
Conparative study of various flight vehicle
propulsion syzteas, msing an air-to-air missile
as an examaple
[(DGLE PAPER 73=-0681 . AT74-17177
Aan approach toward optimizing material cost and E
part €unction in advanced powerplants

[ SAE PAPER 73059091 AT4=17535
Inportance of the means of engine condition
surveillance
ATu-18598
Economics of air transport —-- direct and indirect
costs
[ HASA-TT=F=152491] N7a-104682
Copputer program to perform cost and weight
apalysis of tramsport aircraft. Voluae 1:
Summarcy
[NASA-CE=132361] WT4=-14762
¢0ST BEFFECTIYENESS
B-1 cost/velght trade methodeloqy
ATU-160L47

Hilitary and aerospace =-=- cost effective
technology utilization for ATC, NASA prograps
and defense projects
a74-1805¢
Nev technologies and profitability of helicopters
—-- application of helicopters to commercial
operations
[H!SR-TI-F-15195]
COST BSTINATES
Minismum life cycle costing for a V/5TOL transport
AD-7681331 N78-13740

NT4-13717
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DATA MAEAGEBENT

COST REDUCTIOR
Titanium flamecutting reduces airframe costs

AT4=-16T60
COUPLINGS
Experivental study of netal-plastic couplings in
tension
n7a-186u8

CBACE PROPAGATION
Fracture mechanics sDryden Lecture/ —-- aerospace
structural desiqn applications
{AIAAL EAPER T4-23G1
pPnqineering appralsal of Sounthwest Research
Institute magnetlc crack definer applied to CH&T
rotor blades

A74-18658

[AD=-T690681 H7u4=-14778
CRACKING (PHACTOURING)
Pailure experience with and failure anticipation
in titapium components .
ATO=~164T76
CRASH LANDIRG
Yebicle crashworthiness —-- rotary wing, fired
wing light and transport aircraft
KTU=11776

CHEEP STHRENGTH .
Dyoamic creep of titanium alloy with 1.5 wt % Hn
and 3% Al in high-velocity air streams
ATU=16579
CRUISING PLIGHT
Do the fuel optimality of cruise =--- for aircraft
ATB-18142
CURVED PARBLS
Buckling loads and sinimum weiqht of coapressed
curved ribbed aluminum alloy panels
. A74-16822
CICLIC LOADS
Hiqh cycle fatigue properties of titanium in
aircraft application
AT4-16513
CYLINDRICAL BODIEBS
3 method of calculating the flow around & ving of
arbitrary planforo, positioned on a cylindrical
body
. A74-18632
Evaluation of the influence of errers im
specifying boundary conditions oo the accuracy
of the deternination of temperature fields in
infimite cylinders
A7Y4=-1B635

D
DABMPING TESTS
In-flight stabilization of externally slung
helicopter leoads -—- design, developament, and
evaluation of candidate stahilizing systeas
{AD-769%063 ] N74-14770
DATA ACQUISITION
pata acquisition, processing, and control for
advanced aircraft
[ SBE PAPER 7309571 ATU~-17542
Dynamic test of air data computers with simulated
flight profiles
ATu-17736

appendix: A data item service for aircraft draq
astimation --- collection, dissemination, and
development of aerodynamic drag prediction data
NT4-18717

. B quick look at the state-of-the-art in Elight
testing of certain aercdynanmic parameters
related to vind tunnel testing
[ PFA=RU=-966 ]

DATA CORRELATION
pircraft and systems reliability --- relation to
overhaul and maintenance

N7 4-1a740

A74~18599
Three dimensional supersonic flow field analysis
of the B-1 airplane by a finite diffecence
technigue and copmparison with experiaental data
[ATAR PAPER Tu-183%31 174=18877
3 quick look at the state-of-the-art in flight
taesting of certain aerodynamic parameters
related to wind tunnel testing
[ FFA-RU-966 }
DATA MANAGERERTY
Problems in data manageaent for earth sonitoring
missions
[DGLR PAPER 73=-1091

H74=-187U0

A74~17205



DATA PROCESSING

DATA PROCESSING
Data acquisition, processing, and control for
advanced alreraft
[ SAE PAPER 7309571
DECOUPLING
Decoupling of & class of noplinear Systess and its
application to an aircraft control probles
A74-18139

A79~-175042

DEFENSE PROGRAN
Military and aerospace --- cost effective
techeology utilization for ATC, NASA Prograns
and defense proiects
A74=-18050
Ldirborne warning and control system FBRACS/ ==-
for air operations management during military
crises
[AIAM PAPER Ti-2411
DEGRERS OF FREEDOA
Evaluation of aircraft departure divergence
criteria with a six-deqree-of-freedon digital
simulation program
TAIMA PAPER Ti=-68]
DELTA WINGS
L vortex entrainment model applied to slender
delta wings

174-1B655

A74=-1B882

AT=-1702%
Numerical investigqation of vortex sheets issuing
from a separation line near the lcading edge
AT4-18289
Force measurements on caret and delta wvings over
the incidence range 27 deq less than or equal to
alpha less than or eqnal to 55 deg at N 12,2
(IC-ARRO-T1-221 R74-187205
brag of lifting bodles for pilots at high altitude
K78-14731
dpalysis of the flov about delta wings with
leading edqe separation at supersonic speeds
FHASA-CR=-1323581 N74-14745
DIGITAL COMPUTERS
Evaluation 0f the operations contained in
alqorithes carried out by digital controller
computers
174-1B638
Electronic displays and digital automatic control
in advanced torminal area operations
[AIAR PAPER =271
Evaluation of aircraft departure diverqence
criteria with a siz-deqree-of-freedop digital
sisulation program
[AIAA PAPER -68]
DIGITAL TECHNIQDRS
A self-reorqanizing digital flight control system
for aircraft

L70-18881

A70-18882

[AIAA PAPER 74-21) AT4~18806D
PIPOLE ALMTENHAS
4 pev ILS localizer for regqional airports
A70-18901

DISCRETE FONCTIONS
Development of a method of
discretized-distribution singularities for the
study of cospressible and incompressible flows
ATa-16968
DISORIENTATIOR
Orientation-error accidents in reqular Army ¥H-1

aircraft dering fiscal year 1970: Eelative
incidence apd cost
TAD-768307] R74-13782

Ar investiqation of pattern recoqnition of
aircraft attitudes indicator displays
FAD-7683485)

DISPLAY DEVICES

The impact of area navigation en flight control

systemas and displays

B78-18126¢

ATU-17277
Data acquisition, processing, and control for
advanced aircraft
[ SAE PAPER 730957 : AT4=-17542
Blectronic displays and digital avtomatic control
in advanced termipal area operations

TAIAL PAPER 74-27] AT4-18881
Tactile display for aircraft control
rap-7677631 N74=-13741

Pield evaluation of ARTS 2 B (TRACAB) ~—-
evalgation of radar beacon for air traffic
control applications

[AD-7682031 R74~14360
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DISTANCE MEASORING EQUIPEZNT
Bicrovave Landing Systes {MLS) development plan as
propesed by Raytheon during the technical
analysis and contract defipition phase of the
national ALS development program, Volume 32
[ FAR-RD=-73-150~3A] B74-15383
PISTILLATION
Supersonic foels from medium oils produced by the
thermal cracking of crude oil residues
[DFVLk-SOHDDB-3D1]
DOPPLER EADAR
Hew concepts in AMTI radar - Kolling effects of
Doppler filter/multi-element horn array

ATu-18925

A74-17252
DO@NEASH
Inprovement of the dovnflovw conditions behind an
integrated shrouded propeller
A7U-178%1
DRAG DEVICES
Performance of a ballute decelerator towed behind
4 jet airplane
[5353-25-1—56019]
DEAG EEASURERNENT
An experimental analysis and baffet investigation
of the shockless 1ifting airfoil no, 1
[FBRC-13673] H74-14708
3 survey of draq prediction techolgues appiicable
to subsonic and transonic aireraft design
B1a-14711
On some basic and new aspects about the drag
problen of wings abd bodies in sapersonic flows
B74-14713
Beasureacats of the drag of gsome characteristic
aircraft excrescences immersed in turbulent
boundary layers

BT0-14760

K74-14714
Problems of estimating the drag of a helicopter
=«- correlation of flight test data and scale
model test data
8784-1§715
Aircraft drag prediction for project appraisal and
performance estimation
’ ¥74=14716
Bemarks on methods for predicting viscous drag --~=-
aerodynamic drag predictien for high angles of
attack and multielement airfoils
A70-14718
brag of mupercritical airfoils in tramsonic flow
—--= comparison with corventional airfoil draq
coefficients
K78-14719
Comparison of varioes methods for calculating
profile drag from pressore measurements in the
near wake at subcritical speeds

B78-18721
Drag and separation --- effects of separated flow
on aerodyoamic drag
R74-10722

Hev investigations for reducing the base drag of
wings with a blunt trailing edge --~ effects of
splitter plates and splitter wadges on
aerodynamic draq coefficients

- BT4-14723

Beviev of draq measorements from flight tests of
manped aircraft with comparisons to ¥ind-tunnel
predictions

B74=-18735
DRAG REDOCTION

Trimmed drag and marimoa flight efficiency of aft
tail and capard configqurations
[AIRA PAPEE 74-6%9) A74-18813

On some basic and nev aspects about the drag
problem of wings and bodies in sopersenic flows

E70-14713

Hevw investigations for reducing the base drag of
wings with a blunt trailing edge --- effects of
splitter plates and splitter wedges on
aerodynamic drag coefficients

H74-18723

The drag of externally carried stores: Its
prediction and alleviation --- drag reduction by
redesign or development of new alrcraft

installations
H74=-18729
DROP SIER
Ground contamination by fuel Jettisoned from
aircraft
R74-15283
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DROPS (LIQUINDS)
Ground contamination by fuel jettisoned from
aircraft
R74-182B3
DYMAMIC CHARACTERISTICS
Calculation of the dynamic characteristics of a
helicopter structure by the method of branchk modés
A74-18291
DYEARIC CURTROL
Deconpling of a class of nonlinear Systems and its
application to an aircraft control problea
A74-18139
DYNANIC LOADS
static and dypamic helicopter airframe analysis
with HASTRAR

H74- 10616
DYSAAIC BODELS
on the fuel optimality of cruise —-- for aircraft
A7T4-18142

Belicopter modelling /18th Henson apd Stringfellow
Lecture/ =-- erploratory, development and
research medels
A74-18299
DYNANIC RESPONSE
Dynamic c¢reep of titanium alloy with 1.5 wt % Hn
and 3% 2l in high-velocity air streaas

peduction of vibration and noise generated by
planetary ring gears in bhelicopter aircraft
transmissions

[ASHE PAPER 73-PTG-111
DYFARNIC STRUCYGEAL AHALYSIS

Calculation of the dynamic characteristics of a
helicopter structure by the method of branch modes
A74-18291

BT7B-16979

DIRABIC TESIS
Dynanpic test of air data computers with simulated
flight profiles

A74-16379

A74-17736
E
RCONOAIC PACTOES
Some current problems apd prospects for
development of rotary-wing aircraft
R74- 18601 -
BJECTORS
Thip-airfoil theory of an ejector-flapped wing
section
[AIAA PAPER T4-187] 274-18830

ELASTIC BODIES
An analytic approximate calculation of the
monlinear landing impact motions and loads on
aircraft with both rigid and elastic wing
structure

(DGLR PAPER 730781 AT4=-1T7185
BLASTIC SYSTEMS
Random wibration with non-linear damping
AT4=-18297

ELBCTRIC BQUIPHERT
analysis and calculation of lightning-induced
voltages in aircraft electrical circuits
[HA5A-CR-2304591
ELECTRODES
b fils thermocouple with a platinum electrode for
therscometry of gas turbine engine blades
‘A78=-18686

R74-14754

ELECTRON BEAM WELDING
Design and development support for critical
helicopter applications in Ti-6A1-8Y alloy
AT4-16448
ELBCTRONIC CONTROL
The ac power cobtrollexrs for solid state
aistribution system. Volume 1: Design,
dovelopaent, fabrication, and test of hybrid
devices
[AD-7681991
ELECTROY¥IC EQUIPHERT
Flectronic displays and digital automatic centrol
4n advanced terminal area operations
[AIA3 PAPER 74-271]
ERGINE COFIROL
Probles of adapting an intake to a turbojet engine
for extreiiely hiqh flight Wach numbers

N74-13903

A74-1B881

ATY-17272
RNGINE DESIGE
¥oige and emission cutlook for nilitary engines
[AIAR PAPER 73-1156] ATH=1T175
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ENVIROBMENT POLLOTION

in approach toward optimizing material cost and

part fupction in advanced powerplants

[ SAE PAPER 7309091 AT4=-17535
The T700-GE-700 turboshaft engine progran

[ SAE PAPER 7309171 aT4-17536
Heavy Lift Bellcopter main engines

[53E PAPER 73092C1 A78-17537

The problem of optimal design of gas-turbine engines
1748-180A3
The {et engine desiqn that can drastically reduce
oxides of mitrogen
[AIAA PAPER T4-1601 ATU-18797
7700 aims at low cosbat maintenance === turboshaft
cpgine for military transports and helicopters
A7&-18998
EBGINE FAILURE
Inportance of the means of engine condition
sarveillance . .
a7u-18598
EEGIVE INLETS
Sopic inlet noise attenuation and performance with
a J-85 turbodiet engine as a noise source
[AIAA PAPER 74=-91) A74-18768
Developmental desiqn, fabrication, and test of
acoustic suppressors for fans of high bypass
turbofan engines
{ RASA-CBR-2338]) HT4=-12720
sonic inlet noise attepnation and performance with
a J-85 torbojet engine as a neise source
[HASA—TH—!-71HBB]
Assessment of the influence of inlet and
aftbodys/nozzle performance on total aircraft drag
N7U=-14726
rerodynamic aspects of the probleas of air-intakes
and exbanst for a supersonic transport aircraft
-== dosign of air intake and after body of et
engine for Concorde aircraft
[ NAL-TR-194 1
ENGIBE WOISE
Putting all our noise technolegy to work --- NASRA
Quiet Engine Proqran

RTu-14384

RT14-14748

AT8-17049

Hoise and enission outlook for military engines

[ AIAR PAPER 73-1156] AT4=-17175
povelopmental design, fabrication, and test of

acoustic suppressors for fans of bigh bypass

turbofan enqines .

[ BASA-CR=2338] H74=-13720
Noise generation by cylindrical spoilers impersed

in an air duct —- analysis of acoustic power

output and directivity patterns of poise field

[ AD-767336] H74=-13730
military aircraft and airport noise and

opportunities for reduction without inhibition

of pilitary missions

{ PB-223637/0GA) NT4-~13752
Sonic inlet noise attenuation and performance with

a J-85 turboiet engine as a noise sSource

[HASA-TH-I-7104BE] H74-14384
Research on noise generated by ducted air-foel

coabnstion systees

[aD-767337}

EWNGIBE FARTS .

Hon-destrective inspection of titanium jet engine

disks .

HTU=14405

ATu-16480
Heat-resistant titanium alloys - Introduction of
the 651 & alloy :
ATU=-17891
ENGIME TESIS .
Inportance of the means of enqine condition
surveillance
ATuU-18598
ENTRATMMERT ’
A vortex entrainment model applied to slender
delta wings
A74~-17029
ERYIEOMMENT EFPFECTS .
frosion prediction in turbomachinery due to
environpental solid particles
[AIAR PAPER 74=161
ENVIRORNRIT POLLUTION
Problems of chemical pollution by aircraft. The
airport and its immediate environment

AT4-18732

, #7R=-14281
Ground contamination by fuel jettisoned from
ajireraft
A74-14283



BNYIRONMENTAL CONTROL

Pollution lewvels at London
methods for reducing thea

(Heathrow) airport and

R74=-14284
EFVIRONNENTAL CONTROL
Noise burden factor = Hew way of rating airport
noise
A74=-16898
hviation peeds and public concerps ~-= civil
aviation qrowth in Burope and enovironmental
control
N74-14799
ENVIRONNENTAL TESTS
Operational evaluation of the 5K-5 air cushion
vehicle in Alaska

ran-7687811 NT4=-147272
EQOLE SATBLLITES
The Eole balloons ard air safety
L74-18596

EPOIY RESINS
Experimental investigation of qlass-plastic and
metal-plastic joints under shear
ATY-18697
Graphite coaposite landing gear components - side
brace assembly and torque link for A37 B aircraft
{AD=-7650411 N78=-14779
BQUATIORS OF MOTION
Dynamics of slung bodies utilizing a rotating
vheel for stability
AT4-18141
EROSION
Erosion prediction in turbomachinery due to
environsental solid particles
{AIAL PLPER T4=16]
ERROR ANALYSIS
Evaluation of the influence of errors in
specifying boundary conditions on the accuracy
of the deternination of temperature fields in
infinite cylinders

ATY~18732

A74~18€35
BESCAFE S5T5TEnsS
Defirition of study objectives for inteqrated crew
sodule development
[AD=769065
BUROPE
Lviation needs and public comcerns --=- civil
aviation qrowth in EBurope ana environmental
control

N78=-14773

N74-147a9
EYASIVE ACTIONS
Pifferential-turning optimality criteria —-- for
aircraft pursvitsevasion situations
[ATAE PAPER 74-231}
BYXHAUST GASES
Foise and emission outlook for military engines
fAIAA PAPER 73-11561 ATY4—-172175
Enission of gaseous pollutants by turbo-det engines
= The Olympus case

374-1B737

A74=-17305
Particle sappling and size analysis in the
ejection zone of the Olvmpus qet enqine at
ground level
AT74-17306
Ingestion and dispersion of engine erhaust
products by trailing vortices for supersonic
flight in the stratosphere
[AIAM PAPER 74-42) 174-18815
Turbojet aircraft engine test cell pollution
abatement study

[AD-768287) N74-13957
Atoespheric Pollution by Aircraft Enqgines
[ AGARD=CP=-1251 N76-14271
Bedyction of WO forwations by premizing
NT74-14272

United States Department of Transportation
research program for high altitude pellution
§78=-14273
Photo-oxidation of aircraft engine emissions at
low and high altitudes
K74=-10277
Effect of supersonic trapsport upon the ozone
layer, stadied in a two-dimensional
photochemical medel with transport
. H7u-14278
Problems of chemical pollution by aircraft. The
airport and its immediate environment
R74=-1042801
Pollution control of airport enqine test facilities
N7a=-14285
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SOUBJECT INDEX

Pacters controlling pollutant ewissions from qas
turbine engines
- N74=-14292
Techneloqy for the reduction of aircraft turbine
engine erhaust emissions
T OETG-14300
L preliminary study on the influence of fuel
gtaging on nitric oxide emissions from gas
turbine cosbustors
R74=14301
Design and evaluation of combustors for reducing
aircraft engine pollution
W74=-14302
Aircraft gas turbine pollutant limitations
oriented tovard minimum effect on engine
perforaance
N74=-10304
L proposed method for calculating fila=cooled wall
temperatures in gas turbine combustion chaabars
[CRANFIELD-SME-Y ] : N7&=14440
The effect of water inmjection on nitric oxlide

enissions of a gas turbine combustor burning
ASTHM Jet-a fuel -
[ NASA-TN~X=29581 K74-10650

Effect of water indection op nitric oride
enissions of a gas turbine combustor burning
natural gas foel
{NASA~-TH-I-2959) N70«14651

Similarity parameters and their sensitivity for
transonic airframe exhaunst nozzle interactions
[AD-768988) N74-14706

Technical evaluation repert on AGARD Technical
Heeting on Atmospheric Pollution by Aircraft
Engines --- requirement to apnalyze contribotion
to air pollution near airports from various
sources
[ AGARD-2R~63) HT4-15389

The divided combustion chamber concept and desiqn
for control of SI engine exhaust air pollotant
emissions

H74-15454

Beduction of pollutants from aircraft turbine by
funel selaction and prevaporiration
[AD-T769099] N74-15468

Effect of increased fuel temperature on enissions
of oxldes of nitrogen from a gas turbine
combustor burning ASTM jet-A fuel
[BASE=-TM-%-29311]

BIHAUST SYSTENS

Exhaunst system interaction program --- gvaluation
of exhapst system installation losses and effect
on aircraft performance
[AD-763086]

EXTERNAL STORES

Production data package 267 gallon external fuel
tank --- F=14 aircraft
TAD-767937] K74-13745

4 pylon to decrease the effects of exterpal stores
on the stability of aircraft
[AD=-767913) R74-13709

The drag of externally carried stores; Its
prediction and alleviation =-- drag reduction by
Ledesign or development of new aircraft
installations

B78-15659

R74-14747

N74-14729

Bothods for reducing vibrations of equipnent
mounted on helicopter 'external stores stations
=== damping of vertical vibrations of
ving-mounted stores on AH~1G helicopter
[(AD-768774}

In-flight stabilization of externally slung
helicopter loads --- desiqn, development, and
evaluation of candidate stabilizing systeas
[AD-769063) B74-14774

EITERNLILLY BLOWF FLAP:

Prelisminary wind tunnel noise neasarerednts of a
Beai-span wing with an upper-surface blown-£lap
(AIAR PAPER 78-191] A74=-18832

Rind tunnel ioveatigation of a large-scale 25 deg
swept-wing jet transport model with an exrternal
blowing triple-aletted flap
[HASA-TP=-X-£2197] B7i-13721

STOL tactical aircraft investigation, externally
blown flap, Yolome 1: Configuration
definition. Supplement 1: Aerodynamic trades of
flap and roll control system
[AD-767179]

K75-10771

B7G-13754



SUBJECT INDEX

STOL tactical aircraft investigation, externally
blown flap. Volnse 5, part 1: Control aysten
mechanization trade stndies .
[AD=-7671811 R74-13756

STOL tactical aircraft investigation, externally
blown flap, Volume 5, part 3: Stability apd
control derivative acciuracy reguirements and
effects of augmentation systes design

[aD=767182] HT4=-13757

F
P-14 AIRCRHAFT.
production data package 267 gallon external fael
tank === F=14 aircraft
[AD-767937)
FP~89 AIECRAPT .
analysis and calculation of lightning-induced
voltages in aircraft electrical circuits
[ WASA=CR-234%9)
F-104 AIBCEAFT
perfornance of a ballute decelerator towed behind
a jet airplane
[HASL-TH~X=56019]
FAILORE ANRLYISIS
Theory and practice of avionics reliability
. ATU=18597
L self-teorganizing digital flight control systen
for aircraft

H7a-13745

NT4-14754

H74~10T760

[AIAA PAPEE 78-211 A74-18808
Failure analysis of helicopter external

carqo-handling systems

[AD=767254 ) ¥74~-13729

Engineering appraisal of Southwest Research
Institute magnetic crack definer applied to CHAY
rotor blades
(AD=7690681 R74-147748

%ador .Iteam Special Study (MISS), AR-16 driveshaft
assepbly, main transnizsion to engine
[aD-768763]) RTU~-1478¢

Pailure modes, effects and criticality apalysis
(FKECA) of category III instrument landing
systen with traveling: Wave localizer antenna
[U1-880912=-1001] K74=15380

PAILOEE BQDES

Failure experience vith and failure anticipatien

in titapiam components
A74-16476
FATIGOE LIFE
HBigh cycle fatigue properties of titaniom in
aircraft application
AT4-16513
Fraetting reslstant coatings for titanium alloys
. AT4=-16592
pyalyation of metheds for reducing fretting
tatigque damage in 2024-T3 alusinum lap joints
A74=16696

A study of the damageability of turbine blades of
aireraft qas-turbine emgines after operational
runniog in

A74=-18085

Fracture;mechanies /Dryden Lecture/ --- aerodpace
structural design applicaticns
[AIAAR PAPEE 74-2301 A748-18R58

1ife of fatigue cracks on rotor blades of turbines
in gas turbine engines

[AD-T6T947 ) A74-14447
PATIGUOE TESTS
A 300 B static and fatigue tests
ATG-16755

3 study of the damageability of turbine blades of
aircraft gas=turbine engibhes after operational
running in

AT4=-18085
FIGETER AIRCRAPT

¥F-16 stresses advanced technology =-- design of

lightveight fighter
AT4=16793

Arpplication of advances in structures and

paterials to tbhe design of the ¥YP=17 airplane

[ SAE PAPER 730891] AT4-17534
Two nomerical aethods to solve realistic

air-to-air combat differential games

[AIAA PAPER 74-227 . A78-18736
spplication of damage tolerance technology to

advanced metallic fighter wing structure

[AIAZ PAPER T4-29) AT4-18738

a-17

FLIGAT CONTROL

Bvaluation of aircraft departure diverqgence
criteria vith a six-deqree-of-freedons diqiral
simulation program
[AIAA PAPER T4-68) AT4~-18882
4 pylon to decrease the effects of external stores
on the stability of aircraft
[AD-767913] B7u-13749
pevelopment of techniques to measure in-flight
drag of a US Navy fighter airplane and
correlation of £light measured drag with vind
tunpel data ’
H74=-14730
Definition of study objectives for inteqrated crew
zodule development
[AD=769C65])
FILKE COOLIBG
Estimation and optieization of the film cooling
requirenents in a gas turhine cosbustion chamber
[CRARFIELD—SHE-SI N7U-18439
A proposed method for calculating film-cooled wall
temperatures in qas turbine coabustion chambers
{ CRARFIELD-SME-4] N74=tubad
FINITR DIFFERENCE THEOBT .
calculation of separated flows at subsonic and
transonic speeds

NT4-14773

L74-1696%
Three dimensional supersonic flow field analysis
of the B-1 airplane by a finite difference
technique and comparison with experimental data
[LIAX PRPER 74-18%1 A74-18877
FINITE ELEMENT EBTEOD
N1STRAN data generation of helicopter fuselages
using interactive graphics -=« PIeprocessor
systen for finite element analysis using IBM

coaputer
R74=14621
FIIED WINGS
Fixed wving aircraft
A74-18176

iutomatic fliqht controls in fixed wing aireraft -
The first 100 years .

AT4=18296
FLAAES
Titaniue flamecutting reduces alrfrase costs
ATU-16760
PLAPPING

Concepts for a theoretical and experinental study
of lifting rotor random loads and vibrations,
Fhase 2
[ NASA-CE-110708 7

PLAPS (CONTROL SUBFACES)

Inviseid vake-mirfoil interaction on nultialement

high 1lift systeas

N7 4-14756

ATH-1B143
PLAT PLATES
Haat tranafer investigation in a high-teaperature
gaz flow spreading over a plane surface
AThH-1868U
Theoretical investigation of supersonic flow past
oscillating cascades with subsonic leading-edqe
lacus
[ AIAA PAPER T7U4=14]
FLYGET CHARACERRISTICS
Trimoed Arag and maxioum flight efficiency of aft
tail and canard confiqurations
[AIAA PAPER 74-69] A74=188B13
Control Confiqured Yebicle Ride Control (CCV RCS).

ATu-18843

B-52 control asystem amalysis, synthesis, and
design
[AD=7675901 N74-13728B

Beview of draq peasuremepts fros flight tests of
manned aircraft with comparisons to wind-tunnel
predictions

NT4-14735
FLIGHT CONPITIONS

pispersion and dilution of jet aircraft exhaust at
high-altitude flight conditions
[AIAA PAPER 74-41)

FLIGHT CONTEOL

pesigqn and hover-flight testing of a deflecticn
control system for the Rerodyne wingless,
repote-controlled experimental flight vehicle
{ DGLE FAPER 73=D701] ' AT4-17179

The impact of area navigation on flight control
systems and displays

AT4-18T4%

ATU=-17277
Multi-surface system for the CCV 8-52 -=-~- Control
Configqured ¥ehicles

[AIAX PAPER T4-126] A74-18851



PLIGHT INSTEURENTS

Control Confiqured Vehicle Ride Comtrol {CC¥ RCS} -
B~52 control systew analysis, synthesis, and
desiqn
[AD=767590 1

US Arey belicopter hydraulic servocylinder
reliability and maintainability investigation

N74=13728

rap-767243) W74=-13731
STOL tactical aircraft investigation., Volume 5:

Flight contrcl technology

TAD-757364 1} N74-13735

Flight control of airplanes and helicopters
TAD-767943 ] R74-13738
A wodified desiqn concept, utilizing deck motion
prediction, for the A-7E automatic carrier
landing systen

[AD-7676911 F74-13739
Tactile display for aircraft control
[AD-7677631 N74=-13741

The design and flight evaluation of a performance
control system --— qeneral aviation aircraft
under VPR conditions
TAD-7677861 K74=-13746
A copputer program for aircraft optimal control
problens

TAD=-767919 N74-1375C
Section 2: Flight mechanics, fliqht control
H74-104669

Calculation and analysis of aircraft aption —-=
various quidance methods and numerical solution
of optimal control theory problems
[HASA-TT=-F=757]

HPL-10 1ifting body Flight control systan
characteristics and gperational experience
TNASA-TM=X-29561 N74=18753

FLIGHT INSTROMENTS

Evaluation of the modified Bendix AAU 193/ AINS
altimeter
(AD=-T768722

FLIGHT MECHARICS

Deutschbe Forschungs- und Versuchsapstalt fuer
Luft- und Raunfahrt, Annual Report 1972 —-=-
German book

R74-14751

B74-15115

) 274-17960
Flight wechanics, fliqht gontrel
BT4-10669

Section 2:

PLIGHT OPTIMIZATION
On the fuel optimality of cruise --= for ajircraft
BT4~18142
FLIGHT SAFPETY
The influence of wing loading on turbofan powered
STOL transports with and without externally
blown flaps

[RASA-CE=23201 R74=-13718
Section 2: Flight mechanics, flight control
K73=-14669
Aerotechnology in aviation problens
R74=14675
FLIGHT SIMOLATION
L 300 B static and fatique tests
AT4-16755

Dynamic test of air data computers with simulated
flight profiles
A784-17736
Vertical take-off and landing aircraft
2714-18178
FLIGHT TRSTS
Design and hover-flight testing of a deflection
control systes for the Aerodyne ¥ingless,
remote~contrelled experimental flight vehicle
[DSLE PAPER 73-070) A78~1717%
Vertical take-off and landing aircraft
274-10178
& method of calculating aircraft wake velocity
profiles and comparison with full-scale
experimental measurements
(AIM3 PAPER T4-3%]
derotecbhnology im aviation problems

L74-18707

B74- 14675
Problems of estimating the drag of a helicopter
=-= correlation of flight test data and scale
sodel test data
R74=-14715
Review of draq.seasurements from flight tests of
manned aircraft with comparisons to vind-tunnel
rredictions
WT4-14735

A=18

SUBJECY INDEX

L guick look at the state-of=-the-art in flight
testing of certain aercdynamic parameters
related to wind tonnel testing
[ FFA-AU=-9E6 ]

BPL-10 lifting body flight control systea
characteristics and eperational exparience
[HASA-TM-X=2956 ] N74=-14753

Ground operation tests of flying test bed for ¥TOL
aircraft at National Aerospacs Laboratory
{HAL-TR-319] RT4~-14764

Comparison of the flying qualities of the A-7D
aircraft with the requirements of NIL-FP-8785B A5G

H74=-14780

[ AD-768390 ] ¥74-14768
LDP powered balloen program --- feasibility
demonstration of free balloon statien keeping
capability
[AD=768673] N74-14770
Evaluation of the modified Bendix ARD 192/8 AINMS
altimeter
[aAD-7687221 ¥78=-15115
PLIGHT VEHICLES
The determination of non—-syapetric vehicle
stability parameters from response data
¥78-13702
FLOR
Drag and separatlon --- effects of separated flow
on aerodvoamic drag
B74-14722

FLO¥ CHARACTERISTICS
Characteristics of the wake behind a cascade of
ajirfoils
174=-17495
Improveaent of the dovanflow conditions behind an
integrated skrouded propeller
} A74-17801
& method of calculating the flow areund a wing of
arbitrary pianfors, positioned on a4 ¢¥lindrical

body
A78-18632
Dynamic stall
[ NASR-CR-136473] N74=-13709
derodynaric Drag
{AGARD~CP=1241 R70=-14709

FLOW DISTRIBUTYIOW
Brperimental investigation of sonic boon
propagation throuqgb variable flow fields
A74-16385
Three dimensional supersonic flow field analysis
of the B-1 airplane by a finite difference
technique and comparison with sxperimental data
[AIAA PAPER 74-189] AT4-18877
The flow field and pressure distribution of an
isclated road wheel
[IC-AERO-72-14] H74-14706
4 study of the noanlinear aerodynamics of bodias in
nopplanar motion --=- numerical analysis of
aerodynanic force and moment systems during
larqge amplitude, arbitrary motions
{BASA-TR-R=4211
Analysis of the flow about delta vings with
leading edge separation at supersconic speeds
[HASA-CR~132358] B74-14785
Similarity parameters and their sensitivity for
transonic airframe exhaust nozzle interactions

RT4-14781

[AD-7689881] ¥74=14706
FLOW EQUATIONS
The determination of non-symmetric vehicle
stability parameters from response data
NT4-13702

PFLO¥ GEONBTRY
A4 direct method for computing the steady flow at
" Mach nnaber one past a given wing airfoil )
ATh-16963
FLOY REASOUREMENT
A relaxation method for calculating transonic
flovs with detached bow shocks
. A74~16970
Artificial development of an atwospheric boundary
layer flovw aodel in a wind tunnel —w- using wind
flow wodulating devices at wind tunnel entrance

#78-13701
PLON STABILITY -
Experimental study of the intermal noise in
in+{octor driven vind tunmels
[ONERA, TP HO. 1315] AT4-18288
PLOW YISUALIZATION
i color schlieren gystenm
A708=-1T7806
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SUBJECT INDEI

Wind tunnel dynamic analysis of an oscillating

airfoil

TAIMA PAPER T4-259] AT4-18666
Magnus characteristics of arbitrary rotating hodies

{AGARD=2G=-1T71) ' R74-13710

The stability of helical vortex filamepts in the
wake of a hovering retor
¥74-13713
FLHID DYHAMICS
Deutsche Forschungs- uand Versuchsanstalt fuer
Luft~ und Raumfahrt, Anbual Report 1972 ~--
German book
A740=-1796%9
FPLDID INSJERCTION ’
Experimental study of the internal noise in
injector driven wind tunnels
[OKERER, TP NO. 1315] A7u4-18288
FLUTTER ASALYSIS
Lifting-surface theory for am oscillating T-tail
174-17012
3 direct method for caleulating flutter speeds
[AIAR PAPER T74-271% AT4=18675
On repetitive flutter calculaticns in stroctural
design
[ATRL PAPER 74-181] ) A74=-18789
Theoretical investigqation of supersonic flov past
oscillating cascades with subsonic leading-edge

locus

[RIAR PAPER 7U=-141 A74-18B43
analysls of stall flutter of a helicopter radar

blade

[HASA-CE-2322) w74=-13708

Bffect of compreasibility on three—-dimensional
helicopter rotor blade flutter
RT4-12714
Transonic single-mode flutter and buffet of a low
aspect ratio wing having a subsonic airfoil shape
[AASA=-TH=-D-7346] NTU=14631
. Flutter cosputer progras and lifting surface
theory vith boundary layver
[ HASA-CE-136559]) N74-14707
FLY BY WIRE CONTEQL
Application of the aercspace multiprocessor to the
3-7D flight control system --- development of
digital fly-by~wire systea

[AD=-768382]) R74=-14T765
FOG
Thernal and chenical fog dissipation: Results of
field experiments at Vandenberg AFB, california
daring July 1972
[AD-T7EB6T1]) HT74-15367
FOAGING
status of the latest turbine disk alloys in the ¥.5
' 174-1789¢
FEACTURE MECHANICS
Practure aechanics /Dryden Lecture/ —-- aerospace
structural desigon applications
[2IAA PAPER Tu4-23C] A74-18858

FEACTORE STEEEGTH
Evolution of applications of precision casting ino
turbojets
a748-17892
PREOE "
Supersonic compressor test facility
A74-1B6D3
PREQUENCY DIVISION MULTIPLEIING
Microwave Landing Systes (ML5) development plan as
proposed by Raytheon during the technigque
analysis and contact definition phase of the
pational MLS development prograp., Volume 3:
1,1.1 performance validation
[Fai=ED-73-150-3] : N74=-15382
PRRTTING CORROSION
Fajlure experience with and failure anticipation
in titapium coaponents
A74=16476
Fretting resistant coatings for titanium alloys
. LT7i=16592
Evaluation of metbods for reducing fretting
fatique damage in 2024-T3 alupinoe lap joints
a74-16696
PURL COBBOSTIONR
The jot engine design that can drastically redoce
oxjides of nitrogen
[AIAM PAPER T4~ 160 ] AT4-18797
FUEL CONSOKPTIION )
on the fuel optimality of cruise --- for alrcraft
A74=-168142

A-19

GAS TOUBBINES

PORL CORNTROL
Models in the desiqn of fuel systeas
A74-16758
FDEL TANES
Hodels in the desiqn of fuel systems
A74-16758
production data package 267 gallon external fuel
tank =-- P~14 aircraft
[AD=7679371 N7u4-13745
FOLL SCALE TR3TS
4 method of calculating aircraft wake wvelocity
profiles and comparison with full-scale
experimental measurements .
[AIAM PABER 74-39] E74-18747
PUSBLAGES
sanufacturing exercise imvolwed in the redesiqn of
the Hawker Siddeley Trident stri-let/ fuselage

ATH- 16405
pxperimental study of petal-plastic couplings in
tension
A74-1BEUE

Investigations cencerning wing-fuselage
interference in the case of subsonic velocity
A74=-188B97
optiaization and design of the rear fuselaqe of
the A 300 P aircraft structure

N74-15614
GAME THEORY
Two numerical methods to solve realistic
air-to-air combat differential qames
[AIAMR PAPER T4-221 A74-18736

GAS FLOW
Heat transfer investigation in a bigh-tenperature
gas flow spreading over a plane surface
a7u~-1B5BY
GAS TORBINE BEGINES
Hot-salt stress-corrosion of titanium alloys as
related to turbine engine operation
. ATG=16600
A approach toward optimizing material cost and
part function in advanced poserplants

[ SAE PARPER 730%091 ATU=-17535

The T700-GE-700 turboshaft engine proqram
{ SAE PAPER 730917] LT4-17336
The problem of optimal desiqn of qas=-turbine engines
A74-18083

2 study of the damageabllity of turbine blades of
aircraft gas-turbine enqgines after operational
running in

A74=-18C85
suitability of using titanius pipelines in the
hydraulic systems of turbine engines

ATu-18090

A film thermocouple with a platinum electrode for
thermometry of gas turbine enqine blades-
AT4-1B686
paraseters controlling nitric oxide emissions from
gas turbine combustors
¥714-104291
FPactors controlling pollutant emissions from gas
turbine engines
RTu-14292
Estimation and optimization of the film cooling
requirements in a gas turbine combustion chamber
{ CRARFIELD=SHE-5] HTU=14439
3 proposed methed for calculating film-cooled wall
tepperatures in gas turbine combustion chambers
[ CRANFIELD-SME-U] . N74-1446¢C
Blade dynamics analysis using NASTRAR --- effects
of blade geometry, temperature qradients, and
rotational speed .
NTu4=-14555
GAS TURBINES
Some specific characteristics of small gas
turbines and the modeling problems of their wind
tunnel testing
A74-168682
Iaproved silicone fluids as candidate gas turbine
ongine oils for sinus 80 F to 465 F temperature
range
fAD-767898] NT4-14246
A preliminary study on the influence of fuel
staging on bhitric oxide emissions fros gas
turbipe coabustors
H74-10301



GEARS

Aircraft qas turbine pollutant limitations
oriented toward minimum effect on engine
performance
R74=14300
Modeling a high pressure ratio centrifuqal
compressor using a lov speed of sound qgas
fap-7672411 F4- 14044
Effect of increased fuel temperature on emissions
of oxides of nitrogen from a gas turbine
combustor purning ASTH jet-i fuel
THASA-TH~-%-2921)
GEARS
Reduction of vibration and noise generated by
planetary ring qears in helicopter ajircraft
transpissions
{ASHE PAPER 73=-PTG-111 ATY-16979
Imrproved circusferential shaft seal for aircraft
gear transmissions

W74-15659

[ HASA-THN=-D-7130] F74=-14138
GENERAL AVWIATIOR AIRCHAPT
Q-FANSTM for qeneral aviation alrcraft
[NASA-CR=1146651

R74~13726
GENERAL DYNAMICS AIRCRAFT
YF=16 stresses advanced technology --- design of
lightveight fiqhter
AT4-16793
GLASS FIPER RRINFORCED PLASTICS
4 sailplane wing constructed of foam core and
polyester fiberqlass skin
[AIAR PAPER T4-258) A74=-1B665
Experimental investiqation of qlass-plastic and
metal-plastic joints under shear
ATU=186597
GLIDE PATHS
Simplified Visual Lpproach Slope Indicator (VASI)
--=- operation test and evaluation
FAD=-767901
GLIDERS
A szailplane wing constructed of foam core and
polvester fiberqlass skin
FAIAML PAPER 70=258) AT4-18€665
A prelinminary design of a remotely-controlled
glider for a long-line operation
[AD=7678791
GOYERNMENT/INDUSTRY RELATIONS
Government responsibility for damages in airplane
crash cases when weather i5 a factor

R74~ 14362

HTU=13704

A74=-18098
herctechnology in aviation problems
R74=1467S
GEAPEITE t i ’

Graphite cooposite landing gear components - side
brace assesbly and torque link for A37 B alrcrast
{AD=-769041] Hu-14779

Development of a qraphite horizontal atabilizer
—--- structural analysis of sStatic ultimate load
and simulated fatigque Spectrum loading

: [AD- 758869
GROUND BASED CONTROL

Future air traffic control - Ground, cockpit, or
space --- system functions transfer to aircraft
or satellites
TAIAA PAPER 74-2621

GROUND EFFECT

The jet-flapped wing in ground proxieity with
special allovance for larqe angle of attack and
larqe qet flap angle

BT4=-104743

A7u-1866%

A74=17221
Nonlinear airfoil theory with allowance for ground
effects === for aerodynamic interference
problems solution
A74-172270
STOL tactical aircraft investigation. Volume 61
Air cushion and qround mobility study
Fap=-7673001 R70-13736
Ground operation tests of flying test bed for ¥TOL
aircraft at National Merospace Laboratory
[HAL-TR=-319] R74=-14764
Simplified aircraft perforsance methods: Power
required for single and tandem rotor helicopters
in hover and forward £light
FAp-7687691
GEOUND EPFECT MACHINES
Some results of an experimental study of the
Aercvdyne concept by Dormier System GabH
[DGLR PAPER 73-069)
Turning characteristics of the pell 100 ton
surface effect ship
rap-767680 ]

Wa=-14777

AM=-17178

B74=-13753

=20

SDBJRCT INDEX

Operational evaluation of the 5K-5 air cushion
vehicle in 2laska

(AD-76B87811 F74=-14772
GROUND SUPPORT RQUIPMENT
Pellution control of airpert engine test facilities (
c WT4~14285

GUIDE VARES o
The spectrum of turbowrachine rotor noise caused by
inlet quide vame wakes and atmospheric turbulence
R74-14379
GUST LOADS . ’
Unsteady lift forces on highly cambered airfoils
moving through a gust
[AIAR PAPER 74-88) AT7u-18807
An improved exceedance theory for combined randon
stresses with applicatioen to aircraft qust
response -
H74-1456%

H
HARDEWIEG (MATERIALS) '
Deep bardenable titanium allovys for large amirframe
elements
A?4=-16559
HEAT BESISTANT ALLOYS
Status of the latest turbine disk alioys in the U.S
ATU-17850
Heat~resistant titaniuvm alloys - Introduction of
the 651 & alloy
A78-17891
HEAT TEANSFER
Ablation --- beat and mass transfer in bypersonic
f£flight
A74-17103
HEAT TBANSFER COEFFICIENTS
Evaluation of the influence of errors in
specifying boundary conditions on the ACCUTACY
of the Jdeterminatizn of temporazturc fields in
infinite cylinders
_ 174-18635
Heat transfer investiqation in a high-temperature
gas flov ppreading over a plane surface
a74-18684
HELICOPTEE CONTROL
Rotary-wing aircraft
AT4-181717
Avtomatic Plight Control Systea developaent for
U.S, Army heavy lift halicopter
[AIAL PAREE 74-231 AT4-18865
Automatic control of a helicopter with a hanging
lomd --- davelopment and evalgation of astomatic
pilot for use with S-§1 helicopter
[ NASA-CR-136504 ]
HELICOEFTER DESIGH
Desiqn mnd development sopport for critical
helicopter applications in Pi-6A1-47 alloy
AT4=-16048
Reduction of vibration. and noise ganeratad by
planetary ring gears in helicopter aircraft
transmissions

¥74-13715

[ASEE PAPER T3=-PT6=11] * ATR=-165979
Heary Lift Helicopter main engines O3v
[SAE PAPER 7309201 : 274-17537

Yabicle crashworthiness --- rotary ving, fized
wing light and transport aireraft

AT4=17776
Rotary-wing aircraft
. L70-18177
Vertical take-off and landing aircraft
CAT-18178

Calculation of the dynamic characteristics of a
helicopter structure by the method of branch modes
A74-18291
Helicopter modelling /18th Henson and stringfeliow
Lecture/ --- exploratory, development and
research models !

AT4-18299
Some current problems and prospects for
davelopeent of rotary=wing aircraft

A78-18601
Potersination of the basic parameters of light
helicopters on the basis of the treatment #nd
analysis of statistical data :
LT749-18694
Isolated airfoil - TIF vortex interaction noise
{AIL2 PAPEE 74-1981] AT4=-18831
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SUBJECT IBDEIX

JSASTRAN data generation of helicopter fuselages

u5ing interactive gqraphics === preprocessor
.- 8ystem for finite elesent analysis using. IBS
copputer . .
R74=-14621

similarity requirements for aeroelastic models of
helicopter roters

{aRC-CP=-12451 . RM-14787
, Helicopter imspection desiqn requirements
. [ AD=769%061) W74-14781
BELICOPTER ENGINES
Tha T700-GE-700 turboshaft engine proqram
{5AE PAPER 730917) ATU=17536
geavy Lift Helicopter main engines
. [5AR PAPER 7309201 276=-17537
simplified aircraft performance methods: Fowver

required for single and tandem rotor belicopters
in hover and forward flight

FAD-T68769] BT4=-14777
HELICOPTER PRERFORHANCE
Dynamic stall
[WASA-CR~1364731 N74-13709

_Butomatic contrel of a helicopter with a hanging
load —-= development and evaluation of automatic
pilot for use with S-61 helicopter
{¥ASA=-CR-136504 ] H74-13715

dew techoologies and profitability of helicopters
--~ application of helicopters to commercial
operations
[ FASA-TT-P-15185] H74=-13717

simplified alrcraft performance methoda: Power
required for single and tandem rotor helicopters
in hover and forward £light

. [(aD-T6B76%] ¥6=34777

BELICOPTER PROPELLER DRIVE

Recommpanded design modifications to the C#-U7
forvard rotor drive gearbox
[3AD=-769062] NT4=14775

major Item Special Stedy (MISS), 28-16 driveshaft
asseably, main transmission to engine
[ AD-76B763]

HELICOPTER WAKES
an unsteady vake model for a hingeless rotor
AT4=-18140

The stability of helical vortex filamentz in the

wake of @ hovering rotor .

H74-1478C

K74-13713
HELICOPTERS
Apalysis of stall flatter of a helicopter radar
blade
[NASA-CR=-2322) H74~13708
Failure analysis of helicopter external
cargo-handling systems
[AD=T767254) N74-13729

Transmpission thersal mapping ([CH-LTC forward rotor
transgmission)
[AD-767875]

Flight control of airplanes and helicopters
[ap~767943] BT4-13738

orientation-error accidents in regular Arsy DOH=1

R74-13732

aircraft during fiscal vear 1970: Relative
‘incidence and cost
[ AD=-768307]) W74=-13742

static and dynamic helicopter airframe analysis
with FASTRAN
NT4-164616
problens of estimating the drag of a helicopter
~-- gorrelation of £light test data and scale
model test data
- AT4=184715
BELAECLTZ VORTICITY EQUATION
analysis of three-dimensional unsteady flow aroand
oacillating wings
{AIAR PAPER T4-184]
HIGH ALTITUDE i
Dispersion and dilutioa of jet aircraft exhaust at
high-altitude flight conditions

a7u-18838

. fAIAA PAPER T4-81] A74-18749
HIGH ALTITUDE BALLOONS . .
The Eole balloons and air safety
A74-18596

HIGH STRENETH ALLOYS .
The use of ultra high strength titapius alloyse in
a V/STOL military aircraft application - The H.
4, L. Harrier
. AT4-16846
applications of the high strength alloy
Ti-4Al=-4Mo-250-0, 551 in European aircraft projects
: A74-16450

a=21

FYPERSONIC AIRCRAPT

Katerials for the nevw geperation of aircraft
ATU=17374
HIGH TENPERATURE GASBS
. Beat transfer investigation im a high-temperature
qas flow spreading over a plane surface
. n70-18684
HL-10 HRERNTRY YEBICLE -
HFL-10 lifting body flight contral system
characteristics and operational experiance

[ FASA-TH-I-29561 NT4-14753
#H0RMING DEVICES
Lasers — Ranger and marked tarqget seeker
ATU=16756

BORIZORTAL TAIL SURFACES
Neasurements of rolling moments acting on the
atabilizer of T-tails oscillating in vaw
[RAL-TE=-32841 : H74=14T44
bDeveloppent of a graphite horizental stabilizer
—-- structural analysis of static ultimate load
and simulated fatigoe spectrue loading

[AD-768869] NTa=-14783

. HOR¥ ANTENWAS

¥ew concepts in AMTI radar < Nulling effects of
poppler filter/multi-element born array
a7u-17252
HOVERING
The stability of helical rvortex filaments in the
wake of a hovering rotor
FTu=13713
simplified aircraft perforaance methods: Fover
required for single and tanden rotor helicopters
in hover and forward flight
[AD=-76B765] '
HOYBERING STABILITI .
Some resalts of an experimental study of the
serodyne concept by Doroier System GabH
[DGLR PAPER 73-069] A74=17178
Desiqn and hover-flight testing of a deflection
control systenm for the Rerodyne wingless,
remote-controlled experimental flight vehicle
[DPGLR PAPER 73-0701] AT4—-171479
Analysis of stall flutter of a helicopter radar
hlade
{ NASA-CR-23221
AUNAN FACTOES EBGINEEBRIKG
-~ Definition of study objectives for integrated crew
module development
[2D=-7690865])
EYDHAULIC EQUIPRERT
Spitability of using titanium pipelines in the
hydraulic systems of turblpe enqines

N74=147177

NT4=-13708
HT7U=-1471713

L . . 174=-1B09C
05 Army helicopter hydraulic servocylinder
reliability and maintainability investigation
[ap~-767243 , NT4=-13731
HPL=10 lifting body,fligqht control system
characteristics and operational experience
[ HASA-TH-X-2956] Ni4-t4753
BEYDEOCARBON FOELS.
supersonic fuels froa medius oils produced by the
thermal cracking of crude oil residues

[ DFYLR-SONDDR=-301] AT4=-18925
HYDROGEN EMBRITTLEMENT
Nopndestructive detection of hydrides amd
alpha-case.in titanium alloys
- ATU=-16UB2

HYDROGEN FUELS
The hydrogen fuel econcmy and aircraft propulsioa
[ATAR PAPER 73-1319] A74~-17905
The jet engine design that can drastically reduce
oxides of nitrogen

[AIAA PAPER 74-160] ATu=18797
HYDROGERATION .
The refining of turbine fuels by eodern
hydrotreating
[AIAA PAPER Ti=162] . A7h-18798

snpersonlc fuels from mediua oils produced by the
thermal cracking of crude oil residues
[DFYLR-SONPDBE-3011-
HYPRRBOLIC WAVIGATIO¥
aircraft inertial system testing and evaluwation in
the Doited Kingdon -

ATU=18525

ET4=-14352
HYPEESONIC AIRCEAFT .
optimal capabilities of hypersonic passenger
aircraft on kerosene fuel CoL

[AD-767B871 R74-13737



HYPEESOEIC FLIGHT

BYEBRSONIC PLIGHT

Ablation --- heat and mass traosfer in hypersonic
flight
374=-17103

HIPERSONIC FLOR

The effects of hypersonic viscous interaction op
static stability of slender bodies in simulated
non-equilibrius flows

HT4=14704

Aercdynamic Draq
{AGARD=-CP-124) BT4=-147C9

Praqg io hypersonic rarefied flovw --- effects of
cold pressure drag amd friction dragq

W74-14730

Review of draq measurements from flight tests of
ranned aircraft with comparisons to wind-tunnel
predictions

R74-14735

On the modes of icing of syssetrical lifting
surfaces

ICE FORBATION

A74-18987

ICE BEPORTING

dirborne profiling of ice thickness asing & short
pulse radar
ATH-17810

IDEAL PLUOIDS

4 method of calculating the flow around a wing of
arbitrary planform, positioned on a c¥lindrical
body

A74-18632

IF-PLIGET NONITORING

Avionics design for aaintainability - Are we
gaining or leosing
[SAE PAPER 7308821 A74=-17531
Data acguisitlon, processina. and control for
advanced aircraft

[SALE PRAPER 730957 A78-17582

INCOBFRESSIRLE FLON

Development of a method of
discretized-distribution singeularities for the
study of coampressible and incompressible flows
AT4=~16968

INBETIAL WAYIGATION

Lasers - Ranqger and marked target seeker
A78-16756
dircraft inertial system testiong and ervaluation in
the United Kingdom * ' B
R4~ 14352

INFRARED SPECTRA

Representation of hot Jet turbulence by means of
its infrared emission

FNASA-TT-F=-15233] B9=-18383

INLET FLOW

Problem of adapting an intake to a turboiet engine
for extremely high f£light Rach numbers
AT4-17272
The effect of inlet distortion on the performance
and stability of the low-spead spool of a
turbofan engine .
FATAML PAPER TH-234) A74~-18855
The spectrum of tarbomachine rotor noise capsed by
iolet quide vane wakes and atmospheric turbulence
H74-18379
Lssesssent of the influence of inlet and
aftbody/nozzle performance op total aircraft drag
B78=-10726

INLET WORELES

Assessment of the influoence of inlet and
aftbody/nozzle performance om totalt aircraft drag

HT4=-10726
INSPBCTION
Belicapter imspection design requiresents
[AD=-7650611 R74-14781
IMSTEUBENT EBRORS
The Tywe 3B altitude measurement systea
A70~17276
INSTRUNENT LANDING SISTEKS
4 pew ILS localizer for reogional airports
A74=-18901

Bicrovave Landing Systems {ALS) development plan as
Proposed by AIL during the technique analysis
and contract definition phase of the national
ML developmant progras. Part 1.0, Volume 1,.1:
Technique analysis progqram °

[FAd=RD=73-166~¥0L~1.1] BTi4-14340
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SUBJECT INDEX

Microwave Landing System (MLS) devalopment plan as
proposed by AIL during the technique apalysis
and contract definition phase of the natiocnal
BLS development program. Part 1.0, Volums 1.2,
Book 1: Post TACD development plan
[ FAA=-BD-T73-166-F0L=-1.2,1-BE-1] N74~-15351

Bicrowave Landing System (ML3) development plan as
proposed by AIL during the tachnique apalysis
and contract definition phase of the national
HLS developaent program., Part 1.0, Volume 1.2,
Book 2: Post TACD developaent plan
{FAA-BD-73~166-VOL-1.2,2-BK~21 n7u-14342

Bicrovave Landing System (MLS) development plan as
proposed by AIL during the technigue analysis
and contract definition phase of the national
HLS development prograa. Part 3,0, Voloae 3.1,
Book 1: Compilation of critical technical area
Teports
[ FAA-RD-73~-166-¥0L=3, 7, 1-BEK=11 H74=-10383

Bicrowave Landing System (MLS) development plan as
proposed by AIL doring the technigume analysis
and contract definition phase of the national
BLS development program. Part 3.0, ¥olume 3.1,
Book 2: (Compilation of critical technical area
reports
[Fll-ﬂb-73—166-VOL-3.1.2-BK—2]

Oser's asanual for ILSLOC: Simglation for
dercqation effects on the localizer portion of
the ipstrument landing system
[AD-7680891 N74-14361

Failure modes, effects and criticality analysis
{PHABCA) of category III instrument landing
system with traveling: Wave localizer antenna
[71-860912=100 ] N74-153B0

Microvave Landing System (HLS) development plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the

H74-14344

natiocnal MLS development program. VYolume 1:
Executive cummare .
[FAA~RD=73=150-1] HT4-15381

lkmnwLuMMsmmlﬂw)umhmutmnus
propoged by Baytheon during the techmigue
apalyeis and contact definition phase of the

national MLS development program. Volume 3=
1.1.1 performance validation
[FAR-RD~73-150-3] HT4=-15382

Nicrowave Landing System (MLS) developaent plan as
proposed by Raytheon daring the technical
analysis and contract definition phase of the
national MLS development PIOqram, Yolume 3A
(PAA-RD-73-150=~34] ¥78-15383

Hicrowave landing System (ALS) development plan as
proposed by Raytheon during the technique
analysis and contract defipition phase of the
national BLS development program. VYolume §:
Systea considerations 1,1.2 threugh 1. 1.5
[FAL-BD-73-150-5] B74-15384

Hicrowave Landing System (ELS) development plan as
proposed by Baytheon during the techmigue
analysis and contract defimition rhasea of the
national HMLS development Program. Yolume 5:

Post TA/CD plans, management performance
[ FRA-RD-73-150-5] K H74=-15385

Microwave Landing Systeam (MLS) development plan as
proposed by Raytheon during the techniqoe
analysis and contract definition phase of the
national MLS development program. Volome 6:
Supporting studies, appendices D through ¥
[ FAA~RD-73~150~6-AFP=D=R ) ET4-15386

INTBGRAL EBQUATIONS

Inteqral eguation method for calculation of
subsocnic flow past airfoils in a ventilated ving
tunnel - Comparison with RAE high keynolds
nuahaer measurements
{AIAL PAPER 74-83)

INTERPEREECE DRAG

The drag of externally carried stores: TIts
prediction and alleviation --—- drag rednction by
redesign or development of new aircraft

A74=18764

installations
NT4-14729
INVENTORY BANAGEMENT
Aireraft force protection model. Volume 1: OUsers

guide to AFPN ==~ computer progras to determipe
aircraft inventory and operating requirements
[AD-~T757946 ] ) B74-13751



SUBJECT IWDEXY

- .ISCID PLON
Inviscid wake-airfoil interaction on multielesent
high lift systems

AT4-18143
ITALY
_Porty years of civil aviatiom, 1931 - 1%71 --- for
Italy
H74- 14750

ITEEATIVE SOLUTION
Numerical investigation of vortex sheets issuing
from a separation line near the leading edge

. i A7h-18289
on repetitive fintter calculations in structural

design

[AIAM PAPEH 70-141) A74-18789

J
J-85 ENGINE
Sonic inlet noise attenuation and performance with
a J-85 turbojet engine as a nolse source
[ATRA PAPER 74-91]
JBT AIECEAPT
Some results of an erperimental study of the
hercdyne concept by Dornier System GmbH
[ DGLRE PAPER 73-069] AT0-17178
pispersion and dilution of jet aircraft exhaust at
high-altitude flight conditions
[AIAA PAPER 70-~811
The alpha Jdet progqramme

A74-18768

LTU=-18739

L78~18902

Wind tunnel investigation of a large-scale 25 deg
swept-wing jet transport wodel with an externmal
blowing triple-slotted flap
[ HASA~FPB-I-62197)

JEY AIRCEAFT NOISE

¥ew 4umbo Jets must speak in whispers - Certifying

the Lockheed 1011

A74=-13721

174-17856

Hoise from nonunifore turbulent flows .

FATRX PAPEBR T4-2] AT7G-18722
Foise generation by cvlindrical spoilers immersed

in ap air doct === analysis of acounstic powar

gutpet and directivity patterns of noise field

[(ap-767336]) B74-13730
Research on noise generated by ducted air-fuel

conbustion systems

[AD=-767237] HT4=14045
Flight velocity eifects on et noise of several

yvariations of a twelve-chnte suppressor

installed on a plug nezzle

[ BASA-TE-T-2918] N7U=-15866
combustion generated noise in turbopropulsion
aystems
[AD-768615]) AT4-15666
JRT ENGINE FPUEBLS
The refining of turbine fuels by modern
hydrotreating
[AIad PAPER 74-162] A70-18798

supersonic fuels fros medium oils produced by the
thermal cracking of crede oil residues
[ DFYLAE-SONDDR=-3011 A74-18925
optimal capabilities of hypersonic passenger
aircraft on kerosene fuoel
[AD-767887] W74-13737
Probleas of chemical pollution by aircraft, The
airport apd its imsediate envirounment

H7o-14281
Ground contamination by fuel jettisoned from
aircraft
R7T4-14283

Effect of increased fuel temperature on emiszsions
of ozides of nitrogem from a gas turbine
combustor baraing ASTA jet-i fuel
[HASA-TH-I-2531]

JBT RRGINRS

Bon—-destructive inspection of titanius jet eungine

disks

B74- 15659

i . a74-16880
The problem of installing a sodern high by¥ypass
engine on a twin fet transport aircraft
R78-14727
Aercdynamic aspects of the problemsz of air-intakes
and exhaust for a supersonic traasport aircraft
- design of alr intake and after body of fet
angine for Concorde aircraft

[ BAL-TE-1981 BT4-14788
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LANDING AJDS

The testing ot jet engines, chapters S and 6 ===
test stand stracture
[AD=-768492)

JET BIBAUST

pispersion and dilution of fet aircraft exhaust at
bhigh=altitude fligbt conditions
(RAIAA PAPER 74-81] 179-1873%

Hoise generation by cylindrical spoilers immersed
in an air duct -—-- analysis of acoustic pover
output and directivity patterns of poise field
[AD-767336]) H7§=-13730

JET PLAPS

The jet-flapped wing im ground proximity with
special allowance for large angle of attack and
large jet flap anqle

N-15467

A74=17221
Methods for the design and analysis of jet=-flapped
airfoils
[AIRA PAPBR 74-1881 A7u-18833

March 1971 wind tunnel tests of the Dorand DH 2011
{et flap rotor, volume 1
[RASA-CE=-1146931 NT4=-13722
march 1971 wind tunsel tests of the Dorand DH 201%
jet flap motor, wolume 2

[ FASA-CR-1145690 ] R7T4-13723
§TOL tactical aircraft investigation. Volope 23

tesign compendiom

[AD-761561] N74-13733

Transeonic Araq due to lift of planar jet-flapped

airfoils
H74=-32720
JET LIFT
Lift-induced wing~tip vortex attenuation
[AIAA PAPER Tu4-38] AT4-18852

JET NOEZLES
‘Jet noise modeling - Experimental study and amodels
for the noise and turbulence fields

(LIAAL PAPER 70-3] A74-18723
JETTISONING
Ground contamination by fuel jettisoned fronm
alrcraft
H7G-34283

JOINTS (JUNCTIONS)
Experimental investigation of glass-plastic and
metal-plastic joints under shear
AT4-18697

EALMAN FILTEERS
3 self-reorganizing diqgital flight control systeam
for aircraft -
[AXAA PAPER 74-21]
ERROSENE
Optimal capabilities of hypersenic passenqger
aircraft on kercsene fuel .

a74-18808

{AD-767887] W74-13737
L=-1011 AIRCRAFT
L-1011 opkeep
[SAE PAPER 730883) AT4-17532

Hev {umbe fets wust speak in whispers - Certifying
the Lockheed 1011
AT4=17856
LANTNAE WAKES -
Inviscid wake-airfoil interaction on sultielement
high lift systems
AT4-18143
LARD USEB .
An innovative approach to airport plaoning
L7U=-18099
LANDING RIDS
The simnlation and analysis of carrier landinags
ueing a nonlinear pilot model
{AD-767679) B7a=-13747
nicrovave Landing System {WLS) development plan as
propesed by AIL during the technique analysis
and contract definition phase of the national
BLS development program. Part 1.0, Volome 1.7:
Technique analysis program
[ FAA-RD~T73~166-¥0L-1. 1] §74-16235¢0
microvave Landing System (¥L5] development plan as
proposed by AIL during the technique analysis
and contract definition phase of the national
¥LS development program. Part 1.0, Yolume 1.2,
Book 2: Post TACD development plan

{ PAA=RD-73-166~90L~-1.2,2-BK~2] WT4-10342



LANDING GEAR

Microwave Landing System (MLS) developument plan as
proposed by AIL during the technigque analysis
and contract definition phase of the national
MLS development proqrawm. Part 3.0, Volume 3.1,
Book 1: Coppilation of critical technical area
Leports Lo
FFARA~RD-73-166-VOL~-3.1,1=BK-11 NT4=-14363
Microwave Landing System (MLS) developoent plan as
proposed by AIL during the technique analysis
and contract definition phase of the national
HLS developzent program., Part 3.0, Voluame 3.1,
Beok 2: Compilation of critical technical area
reports
[PAA=RD-T3-166~V0L-3.1,2-BK-21
User's manual for ILSLOC: Siaunlation for
derogation effects on the localizer portion of
the isstrument lamnding systen
fAD=-768049 N74~-1643861
Sieplified Visual Approach Slope Indicator (VASI)
~-- Qperation test and evaluvation

R74=-143u8

(AD-767901 N74- 14362
LARDIEG GEaR
5T0L tactical aircraft investigation. Volume 6:
air cushion and qround mobility study
[AD-T767300 ] BT4-13736

Graphite composite landing gear compolents — . side
brace assenbly and torque link for A37 B aircraft
[AD=-T769041) N74-14779

LANDING LOADS

An apnalytic approximate calculation of the
nonlinear landing impact motions and loads on
aircraft with both rigid and elastic wing
structure
[DGLR PAPER 73-078]

LAF JOIRTS

Evaluation of sethods for reducing fretting

fatique damage in 2024-73 aluminum lap joints
A74-16696

174-17185

LASER BANGER/TRACKER
Lasers - Ranger and amarcked target seeker
A70-15756
LATERAL STABILITY
RMulti-surface system for the CCY B-52 === Control
Confiqureqd VYehicles
[AIAR PAPER T78-1251
LAR (JURISPRUDENCE)
The German law for protection against the noise of
aircraft

A74-18851

aT4-18265
LEADIXG RDGES
Humerical investigation of vortex sheets issuing
froa a separation line near the leading edqe

A74-18289
LEGAL LIABILITY
Tortex cases - At a turbulent crossroads ——-
aircraft wakes and legal liability for accidents
A74=18097
Governpent responsibility for damages in airplane
crash cases when weather is a factor
ATE-18098
The aftermath of a hijacking - Passenger claims
and insurance
K74-18101

LIFT
4 method of desiquing supercritical 1ift profiles
[DGLR PAPER 73-081) AT4=-17187
Unsteady lift forces on hiqhly cambered airfoils
noving through a gqust
[2IAR PAPER 74-BB61
LIFT AUGHENTATION
STOL tactical aircraft investigation, externally
bilows flap. Volume 1: Configuration
definition. Supplement 1: Aerodynaaic trades of
flap and roll control systea
[4p-7671791 Rk H74-13750
STOL tactical aircraft investigation, externally
blown flap. vVolume 3: Perforpance methods and
landing rules :
rapn-76711801 . N74-13755
STOL tactical aircraft investigation, externally
blovn flap. Volume 5, part 1: Control EYsten
mechanization trade studies
Fap-767181] . R74-13756
STOL tactical aircraft investigation, externally
bloen flap, Volume 5, part 3: Stability and
cobtrol derivative accorgacy requirements and
effects of auqmentation system desiqgn
[AD=-T7671821

ATH-18807

R74-13757
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SUBJECT IFDEX

LIFT DEVICES
On the modes of icing of symmetrical 1ifting
surfaces
A78=-18987
SIQL tactical aircraft investiqation, externally
blown f£lap, ¥olume 3: Performance methods and
landing rules
[ AD-76718D )
LIFT DEHAG HATIO
Trimsed drag and saximum flight efficiency of aft
tail and canard confiqurations

N74-13755

{AIMX PRPER 74=691) 374-189813
LIFT FANS
O~FANSTM for general aviation aircraft
[ BASA-CR-114665] B74-13726

LIPTING BODIES
Relaxation methods for transonic flow about
ving-cylinder combinations and 1ifting swept wings
AT4=16951
Lifting-surface theory for an oscillating T-tail
A78=17012
Nenlinear airfoil theory with allowance for ground
effects =-- for aesrodynamic interference
problems solution

ATY-17270
On the modes of icing of syametrical lifting
surfaces
a74-1B5987

Flutter computer program amd lifting surface
theory with boundary layer
[ BASA=CR-136559) H74-14707
brag of lifting bodies for pillots at high altitude
R74-14731
LIFTING ROTORS
Concepts for a theoretical and experimental study
of lifting rotor random loads and vibrations,
Phase 1
[ HASA=CE~114707] B74-14755
Concepts for a theoretical and experimental study
of 1ifting rotor random loads and vibrations
(identification of lifting roteor system
parameters from transient response data), Phase
7-B
([ HASA-CR-114710] ¥74=14758
Concepts for a theoretical and experimental study
of 1lifting rotor random loads and wibrations
(further experiments vith progressing/reqressing
rotor flapping modes}, Phase 7-¢
[ HASA-CR~1147111
LIGHT AIRCRAPT
Yehicle crashworthiness --- rotary wing, fired
¥wing light and transport aircraft

BT4=14159

. A74=17776
Structural analysis of light aircraft usiog RASTRAN
(AIAR PAPER 74~257) L74=-18664
LIGHTRING
_Analysis and calculation of lightning-indnced
voltages in aircraft electrical circuits
[HASA=CR=-2349]
LOAD DISTRIBUTION (PORCES)
Calculation of the induced velocity field om and
off the wing plane for a swept wing with given
ioad distriboetion

R74-14754

[ ARC-E/M=3725] N78-14766
LONGITUDIMAL STABILITY
Automatic balancing of am aircraft
ATU=17604

LOW ALTITODE
Calculation of the aerodynamic characteristics of
4 ¥Wing system wmoving at sgbsonic speed near land
or smooth water sarface
A74=-18681

LO¥ ASPECT BATIO BI&GS

3 pethod of caleulating the flow arocund a ving of
arbitrary planform, positioned on a cylindrical
body

. AT4=-18632

LOW SPRED WIMND TGNNELS

Hodeling a high pressure ratio centrifugal
Compressor using a lov speed of sound gas

[AD-T767241] N70-14440
LOBRICANTS
Aviation fuels and lubricants
A74=-1B81B0



SUBJBCT INDEX

IICE HEUNERR
" a difect method for co-putmq the steady flow at
Mach number one past a given wing airfoil

B A74-16963

Problem of adapting an intake to a turbojet engine
for erxtremely high flight Kach nusbers

AT-1T272

" MAGHUS BFFECT

Magnus characteristics of arbitrary rotating bodies
[AGARD-AG-171] R7U4-13710
MAINTAISABILITY
avionics design for maintainability - Are we
daining or losing ’

[SAE PAPER 730B82] AT4=-17531
L=10%1 upkeep
TSAR PAPER 730B883] A74-17532

¥AN MACHINE SYSTEAS
© ' The iampact of area navigation on flight control
sygtens and displays

AT4=17277
Innowations in ATC compunication systems =--= since
1920's
A74-17984

MABAGEBENT PLANBHING
pevelophent of requirements for, and evaluation
of, mapufacturer advanced desiqn aircraft
[ SAE PAPER 7309438] AT8-17541
dircraft force protection medel. Volume 1: UOsers
gquide to AFPA ~-- coaputer progran to determine
aircraft inventory and operating reguirements

[AD=-767946] R74~13751
HAREUVERABILITY
Wonlinear aerodynamics of aircraft in
high=angle-of=-attack maneuvers
[AIRA PAPER 74-85] AT4-18765

HANUFACTURING
manufacturing exercise involved in the redesign of
the Hawker Siddeley Tridenmt stri-jet/ fuselage
. A74-16045
MARINE PROPULSION
Turning characteristics of the Bell 100 ton
surface effect ship
[AD=-T767600)
BARIEE TECHHOLOGY
Turning charscteriatics of the Bell 100 ton
surface effect ship
[2D-7676801]
MAEKBT HESEARCH
" Development of :aquitglehts for, and evaluation
df, manafacturer advanced design aircraft
{SAE PAPER 7309u8]
MiSS TRAWSFER
Ablation --=- heat and mass transfer in hypersounlc
flight

N74-13753

H74-13753

AT4=17541

AT4-17103
NATERIALS HAEDLING
Refrigerated containerized ttanspo:t for 'Jumbo!

{ets -
ATu=-17007
Pailure apalysis of helicopter ezternul
cargo~handling systeas
rap-767254 ) HTu-13729

MATEREIALS SCIENCE
materials for the new generation of aircraft -
A76-17374
MATENIALS TESYS
tltrasonic inspection of titanium airframe
‘conponants
ET4-16479
MATEEMATICAL MODELS :
2 vortex eptrainment podel applied to slender
delta winags
374-17029
Stratosphere contanination by aircraft and
mathematical iodels
L74=-17312
An nnsteadv wate podel for a hingeless rotor
AT4-18140
sStroctural analysis of light aircraft usinq WASTEAN
TAIAR PAPER T74-257] AT4=-18660
Jet noiase modeling - Bxperipental study and models
for the noise and turbulence fields

[AIAL PAFER T4-3] AT4-18723
Two numerical methods to solve realistic

air-to-air combat differential games

TATAM PAPER T4-22] ATU=~1B736

A=-25

EETAL MATRIX CONPOSITES

MICROWAYE EQUIPMENT

BECHAFICAL DRIVES
“Transsission therwal mapping (CH-87C forward cotor
transmission)
rap-767875]
MECHARICAL BEGINEERING
Deutsche Forschungs- und Versuchsanstalt fuer
Luft- upd Raumfabrt, Anpnual Report 1972 ---
German book

N78-13732

AT4=-1796%
AECEANICAL PEOPERTIRS
Flat rolled beta titanium allovs for airfranme

application
ATU=1640459

Applications of the high strength alloy
Ti-4al1-BMo-25n-0.551 in European aircraft prodects

AT4=16450
peep hardenable titanium alloys for large airf:ane
elements
. lTH-16559
Status of the latest tutbine disk alloys in the 0 5
A74=-17890

Beat-resistant titanium alloys — Intreduction of
the 651 A alloy
AT4=17891
BETAL COMBOSTION
Pailure erperience with and failure anticipation
in titanium components
AT4-16476
HETAL CUTTING
Titanium flamecutting reduces airframe costs
A74=1676C
HETAL FATIGOE
Failure experience with and failure anticipation
ip titanium coaponents
AT4=-16876
Bigh cycle fatigque properties of titaniua in
aireraft application
AT4-16513
NETAL PILES
3 film thermocouple with a platinum electrode for
theraonatry of qas turbina engine blades

ATh4=1B6O6
EETAL HYDRIDES '
¥ondestructive detection of hydrides anﬂ
alpha-case in titaniue allovs -
ATh-16482

Titanium - The bridge to composites ~-- for light
weight/high performance aircraft
: - v TATU=16451
structural materials of mersnautics and astronautics
A7Y=-181490
ABTAL STRIPS
Flat rol)led beta titanium alloys for airframe
application . .
ATU~16409
AERTAL WORKIN3
Deep hardenable titanlum alloys for larqe airfrape

elements
ATU-16559
BETEOROLOGICAL FLIGHT
The Eole balloons and air safety
ATU=-18596

BETEOROLOGICAL PARAWEBTERS
bynamic test of air data co-puters with simglated
flight profiles
AT4-17736
METBOROLOGICAL SBRVICES
Government responsibility for damages in airplane
crash cases wvhen wveather is a factoer
AT4-1BC 9B
BICROVAYE BQUIPNENT
Bicrowave Landing Systes {NL5) development plan as
proposed by AIL during the technigue apalysis
and contract definition phase of the pational
ML% development program. Part 1.0, Voluse 1.1:
Technique analysis prograa :
(FAA-BD-T73-166-¥0L-1.1]) NTu=18344
Bicrowave Landing System (HL5) development plan as
proposed by AIL duyring the technique analysis
and contract definition phase of the naticnal
8Ls development program, Part 1.0, Volume 1.2,
Book 1: Post TACD development plan

[ PAA-BD-73=166«¥0L~1.2,1-BK-1] RT4-16341



BICROWAVE FPREQUENCIES

Hicrovave Landing System (MLS} development plap as
proposed by AIL during the technique analysis
and contract definition phase ef the natlonal
NLS development program. Part 1.0, ¥olume 1.2,
Book 2: Post TACD development plan
[FPAR-RD=73=166=¥0L=1.2,2=BK=21 H7U=~ 14342
Microwave Landing System (HLS5} development plan as
pProposed by AIL during the technique analysis
and contract definition phase of the national
MLS develophent progqram. Part 3.0, Volume 3.1,
Book t: Compilation of critical technical area
reports
[FAR-RD—13-166-¥0L=3.1,1=BK=1%] HN74=-14343
Bicrowave Landing System (MLS) developrent plan as
proposed by AIL during the technlque analysis
and contract definition phase of the national
MLS developaent program. Part 3.0, Volume 3.1,
Book 2:° Compilation of critical technical area
reports
[FAA=RD-73-166-V0L-3,1,2-BK-2]
MYCRQWAYE PREQDENCIES
Microwave Landing System (ML5) developaent plan as
proposed by Raytheon during the technique
apalysis and contract definition phase of the

N74-14344

naticnal MLS development program, YVolume 1:
Executive sunpmary
[PAA-RD~-T73-150=-11 K74-15381

Microvave landing System (ALS5) development plan as
proposed by Rarvtheon during the technigue
analysis and contact definition phase of the

national MLS developient program. Volume 3:
1.1.1 performance wvalidation
TFAA-RD-73-150~-3] R74- 15382

Microvave Landing System (MLS) development plan as
propesed by Raytheon during the technical
anpalysis and contract definition phase of the
national MLS development program, Volume 32
{ FAA-RD-73-150-34) R7u-15283
Microvave Landing System (HALS) development plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the
national MLS5 development program. Yoluma 03
System copsiderations 1,1.2 througd 1.1.5
[PAA-RD-73-150-4] H74-15384
Microwave lLanding Systeam (ML5) developnent plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the

pational M5 development program, Yolumpe 5%
-Post TASCD plans, management performance
{FAL-BRD-73-150-51 R74=-15385

Microwave Landing System (MLS) developaent plan as
proposed by Ravtheon during the technique
analysis and contract definition phase of the
national MLS development proqram. Volume 6:
Supporting studies, appendices D througbh W

{FAA-RD-73~150=6=APP-D-R) N74-15386
BIDAIE COLLISIONS
The Eole balloons and air safety
274~18596

BILITARY AIRCEAFT
The use of wltra high strenqgth titaniuw alloys in
a V/5T0L military aircraft application - The H,
5. R. Harrier
B74-16046
Roise and emission outlook for military enqines

FATIAR PAPBR 73-1156] A74-17175
Fixed wing aircraft .
AT4-18176
The new 3dvanced Alrborne Command Post
[AIAL PAPER 74-24C) A74-18654
The Alpha Jet proqramme
B74-1B902
STOL tactical aircraft investigation. Volume 23
Desiqn compendium
[ap-7675611 N74-13733
STOL tactical aircraft iovestigation. Volume 4:
Wind tunnel data aralysis
[2D=7673631 . R74=13734
5TOL tactical aircraft investigation. volume 5:
Plight comtrol techhology
TAD-7673841 RT4=13735
STOL tactical aircraft investigation. Volume 6:
3ir cushion and ground mobility study
[AD-7673001 RT4=13736

Orientation-error accidents in reqular Arsy GH-1

aircraft during fiscal year 197¢: Relative
incidence and cost
(AD-7683071 RT4=-13742
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SUBJECT INDEX

kircraft force protection model. Volume 1: Users

quide to AFPN --=- computer proqram to determine

aircraft inventory and operating requirements

[AD=-T767946] CNTE=13751
Military aircraft and airport noise and

opportunities for rednction without inhibition

of military wissions

[PB=223637/0GA 1] N74-43752
STOL tactical aircraft iovestigation, externally

blown flap, Volume 1: Confiquration

definition. Supplement 1: Rercdyramic trades of

flap and roll copntrol system

[AD=767179] R74-13754
STOL tactical aircraft investigatioen, externally

blovn flap. Volune 3: Performance methods and

landing rules

[AD=767180 ] W14-13755
STOL tactical aircraft investigation, externally

blown flap, ¥oluze 5, part 1: Control system

mechanization trade studies

[ AD=767181] B74=13756
STDL tactical aircraft investigation, externally

blown flap, ¥olume 5, part 3: Stability anad

control derivative accuracy requirements and

effects of augmentation system design

[AD-T767182] §74-13757
Development of technigues to measure in-fliqht

draq of a US Wavy fighter airplane and

correlation of fliqght agasured drag vith wind

tonnel data

N74-18734
BILITARY HELICOPTEES
The T700-GE-700 turboshaft engine progras
[ SAB- PAPER 730917] AT4=-17536
Hotary-wing aircraft
A74-18177

Automatic Flight Control System development for
U.5. Aray heavy lift helicopter
[AIX3 PAPER 74=25] A74-16863

T70N aibhs at low combat maintenance === turhoshaft
engine for military transports and helicopters

2a7T9-18998

05 Army helicopter hydranlic servocylinder
reliability and maintainability investiqation
[aD~-767243] RTu4=13731

Methods for reducing vibrations of eguipment
mounted on helicopter external stores stations
-~— damping of vertical vibratioms of
ving-mounted stores on AH-16 helicopter
[AD-7687T4]

In-flight stabilization of externally slung
helicopter loads --- design, development, and
evaluation of candidate stabilizing systens
[AD=T769063] H74=14774

Bajor Item Special Study (AISS), AH-1G driveshaft
assembly, main transmission te engine
[AD=T7687631

HILITARY TECHROLOGY

The 5-3h - B pev dimension ip alrborne sea control

{AIAA PRPER 74-239) LT4-19205
BISSILE DRESIGN

Comparative study of various flight vehicle
propulsion systems, using an air-to-air missile
as an example )
[DGLR PAPEE 73-G68] AT4-17177

EOMEETUN TEEORY
An unsteady wake model for a hingeless rotor
L74=18 140

BE70=14771

H74=-147680

BONITORS
Flight study of a vehicle operaticnal status and
monitoring system =-- applied to systems on
YP=12 alccraft
[NASA~TH-D-T7546]
BOVING TARGET INDICATORS
Rov concepts in AMTI radar - Bulling effects of
Doppler filter/multi-element horm array

N

K74-13725

AT8=-17252

WASL PROGEAAS
Putting all oor noise techtology to work === HASA
¢uiet Engine Proqranm
AT4-17049
Military and aerospace =--- cost effective
technology utilization for ATC, HASA programs
and Jdefense projects
174-18050
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HAYIBR-STOEES EQUATION -
Canalysis of three-dimensional unsteady flow around
" oscillating wings
[AIAR PAPER 74-1841
HAVIGATIONR AIDS
pircraft inertial syster testing and evalnation in
the United Ringdom

AT4-18838

NT74=-14352
NICKEL ALLOIS
Evolution of applications of precisionm casting in
turboiets :
' A74~17892
NITRIC OIIDE
Parameters contrelling nitric oxide emissions from
" gqas turbine combustors :
R74-14291
a prelimipary study on the influence of fuel
staging on pitrlc oxide emissions from gas
turhine combustors
: HT4=-14301
The offect of water injection oo aitric orxide
emissions of a gas turbine corbuster burning
LSTM "Jet-a2 fuel .
[HASA-TM-I-2958)
EITROGEN OXIDES
The {et engine design that can drastically reduce
oxides of nitrogen
[2aLAA PAPER T4-1601
Reduction of WO formations by vremixing

W7a-14650

178-18797

N74-14272
Effect of increased fuel temperature on epissions
of oxides of nitrogen from a gas turbine,
conbustor burning ASTH jet-2 fuel :
[NASA-TM-Y-2931]
NQISE SERBERATORS
The unsteady circulation distribution im rotors
and its application to noise studies

H74-15659

RT4=-104437
BOISE INTENSITY .
The spectrum of turbomachine roter noise caused by
inlet guide vane wakes 'and atnospheric turbulence
N74-14379
NOISE POLLUTION .
Noise burdes factor - New way of rating airpoert
noise
A74~16898
Military aircraft and airport noise and
opportunities for reduction without inhibition
of military missions o

[PB~223637/0GA1] NT74=13752
NOISE PROPAGATION
Noise from nonuniform turbulent flows
[AIAA PAPER 74~2] AT4-18722

Research on noise generated by ducted air-fuel
conbustion systems :
[AD-7673371]

¥OISE REDUCTION

Reduction of vibration and noise generated by
‘planetary ring gears in helicopter aircraft
transpissions
{ASME PAPER 73-PTG=11] ATO=16979

Patting all our moise technology to work --- NASAE
guiet Engine Program

N74-14645

ATR=- 17049
Mew fumbo jots wnst speak in whispers - Certifying
the Lockkeed 1011 -

AT4=-17856
Propulsion system iostallations ——— for alrcraft
AT4=18179
The German law for protection against the noise of
aircraft
AT4-18265

Sonic inlet noise attennaticn and perfermance vith
a J-85 turbodet engine as-a noise source
[AIAMA PAPER 74-91) A74=18768
pevelopmental design, fabrication, amd test of
acoustic suppressors for fans of high bypass
‘turbofan engines
(NASA~-CR-2338] N H74-13720
Flight velocity effects on jet nolse of several
variationa of a UB-tube suppressor installed on
a plug nozzle
[ HASA-TH-X-29191] NT4=-15465
Flight velocity effects on jet neise of several
variations of a twelve-chute suppressor
installed on a plug oozzle

[HASA-TM-I-2918]) N74- 15666

DPTINAL CONTROL

MORDESTRUCTIVE TESIS
Ultrasonic inspection of titanius airframe

conpenents
ATU=16479
Non-destructive inspection of titanium jet engine
dishks
. AT4=-16480
Nopdestructive detection of hydrides and
alpha-case in titaniua alloys’
ATLU-160L82

Engineering appraisal of Southwest BResearch
Institute mageetic crack definer applied- to CH47
rotor blades

[ AD-769068] N74-14778
Helicopter inspection desiqn requireaents
[AD-769061) NT4-164781

JONEQUILIBRIDN FLOW
The effects of hypersonic viscous interaction on
static stability of slender bodies in sioulated
non-equilibrium flows
H74=14704
FOBLINEAR SYSTERS
becoupling of a class of noolinear systenms and its
application to an aircraft control problea

AT4-18139
Random vibration with non~linear damping
ATu=18297
EOBUNIFORS FLOW
Prperimental investigation of sonic boom
propagation through variable flow fields -
A7u4=-161385
Noise from nohuniform turbulent flows
[AIAM PRPER T8-21 ATy4=18722

A study of the nonlinear aerodypamics of bodies in
ponplanar motion ==- numerical apalysis of
aerodynamic force and moment systeps during
large anplitude, arbitrary motions
[NASA-TR=R=421]

WOSE CONRS

supersonic flow past sharp- and blunt-nosed
conical bodies at angles of attack from 0 to 45
deq
[DcLE PAPER 73-0801

HOZEZLE FLOW

pssessment of the influence of inlet and

attbodys/nozzle performance on total aircraft drag
- N74-14726

Similarity paraneters and their sensitivity for
transonic airframe exhaust nozzle interactions
[AD=768988] ' H74=~1UT46

NUBERICAL CO¥ETROL

Evaluation of the operations contalned in
algorithns carried out by diqital controller
copputers

R74-147u1

ATU-17186

B74-159638

O
OCEAN SURFPACE
Turning characteristics of the Bell 100 ton
surface effect ship
[AD-767680] N74-13753
QILS
Inproved silicone fluids as candidate gas turbine
engine oils for mibus G0 F to W65 F. temperature
range
[aB=7678981
QHBOARD EQUIPSEMT
Plight study of a vehicle operational status and
monitoring system --— applied to systems on
YF-12 aircraft
[NASER-TH-D=T7546 ]
OPERATIOHAL PROBLENS
Problems in data aanagement for earth monitoring
missions

H7U4=14246

N74-13725

(DGLE PAPER 73-109] A74=-17205
Some current problems and prospects for
development of rotary-wing aircraft
A74-18641

OPERATIONS RESEARCH
Failure modes, effects and criticality analysis
(FMECR) of category III irstrument landing
system with traveling: Wave localizer antenna

[U1=-846912-1001 R7t=-1538N
OPTIINAL COHTROL
Twe numerical pethods to solve realistic
air-to-air coabat differemtial games
[AIAR PAPER T4-227} A74-18736



QPTINIZATION

Differential-turning optimality criteria --- for
aircraft pursuit/evasion situations
[AIAA PAPEBR 74-231 A74-18737
OPTINIZATION
The use of fully stressed iteration and structural
index in autosated structural optimization

A704=-17739
The probles of optimal desiqn of gas-turbine enginaes

A7u=1B0B3
Analytical design of optimal monolithic panels

A74-18642

Hulti-input, multi-ocutpaut requlator desiqr for
constant disturbances and non-zero set points
with application to automatic landing in a
crosswind
[HASA=CR=-136618) B78=-15378

QSCILLATING PLOW

Concepts for a theoretical and experimental study

of lifting rotor random lcads and vibrations,

Phase 2
FHASA-CR-1147081 N749-14756
PAINTS
An aircraft exterior coating system apd surface
rretreatment

ATu-17862
PANEL FLUTTER
Theoretical investigation of supersonic flow past
oscillating cascades with subsonic leading-edge

locus
[AIAA PAPER TU-14) AT4-188BL3
PANELS
Analyvtical desiqn of optimal monolithic pabels

LT9-18642
PAEBACEOUTE PABRICS
Engineering evaluation of agqe life extension, T=10
barsesses, risers and T-1{ troop chest reserve

parachyi¢ canoples. Suppiesent 13 18545 - 1965

vyear classes

rAap=7677T111 H70=13743
PAEACEOTES

Engineering evaluation of aqe life extension, T=-10
barnesses, risers and T-1C trocp chest reserve
parachute canopies. Supplement 1: 1964 = 1965
year classes
rap-767711) H74-137823

PARANETERIZATION

Determination of the basic parameters of light
helicopters on the basis of the treatment and
analysis of statistical data

AT74=-18694
PABRTICLE DEHSITY (COMCEMTRATION)

Particle sampling and size analysis in the
ejection zone of the Olympua 1{et enqgine at
qround level

A74-17306
PARTICLE SIZE DISTRIBOTION

Particle sampling and size analysis in the
ejection zone of the Olympus {et engine at
qround level

A4=~17306

Erosion prediction in turbomachinery due to
environmeptal seolid particles
TATAR PAPRER 74-161 A74=-18732

PARTICOLATE SABPLIKG

Particle sampling and size analysis in the
ejection zone of the Olympus jet engine at
qround level

A74-17306
PASSERGEE AIBRCRAFT
Skyjacking and airport secu:itr

47018100
PASSBNGERS .
The aftermath of a bifacking - Passenger claims
and insurance
L74-18101
PATTERN RECOGNITION
in investigation of pattern recognition of
aircraft attitudes indicator displays
[AD-T768345) NT4=14126
FPERFORNANCE TESTS
Heayy Lift Helicopter main engines
[SAE PAPER 7309201 AT4~17537
Senic inlet noise attenvation and performance wvith
a J=B85 turboiet ebngine as a noise source
[AIAE PAPER 74-91) A74-1B768
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SOUBJECT INDEX

Operaticnal evaluation of the 5K-5 air cushion
vehicle in Alaska
(AD=768781) H74=14772
Failure modes, effects and criticality analysis
{FMECA) of category III instrument lapding
system with traveling: Wave localizer antenna
[U1=~846912-100) RT4~-15380
Microwave Landing Systea [MLS) development plan as
proposed by Ravtheon during the technique
analysis and contract definition phase of the
national ML5S development program. Yolume 5:
Post Ta/CP plans, wanagement perforcmance
[ PAA=BD=-73=150=51 N74-15385
PHOTOCHENICAL EEACTIORS
Photo=oxidatioh of aircraft enqine enissions at
low and high altitudes
K78=-14277
Effect of supersonic transport upon the ozone
layer, studied in a two-dipensional
photochemical model vith transport
WTL-14278
PROTCOXIDATION
Photo-oxidation of aircraft enqine emissions at
low and high altitudes
R74~-148277
PHYSIOLOGICAL EPFECTS -
Atmospheric Pollution by 2ircraft Engines
[ AGARD-CP-125] H74-10271
Pollution levels at London (Heathrow) Rirport and
methods for reducing them
R74-14284
PILOT PERPORMARCE
The simulation and analysis of carrier landings
using a nonlinear pllot model
[2AD-T767679] . N74=-13707
PILOTLESS AIRCEAFT
Some results of an experimental study of the
Aerodyne concept by Dornier System GmbAH
[DGLE PAPER 73-069] R74-17178
PIPRLINES
Suitability of using titanium pipelines in the
hydraulic systems of turbine engines
A74=-18090
PITCHING MOMENTS
Analysis of flow-reversal delay for a pitching
airfoil
fAIAA PAPER 74-1831] 174~18835
PLASTIC AIBCEAFT STRUCTURES
Designing with plastic resin matrix composite

saterials --- for aircraft structures

{ DGLE PAPER 73-086) A74-17152
Experimental study of metal-plastic couplings in

tensicn

ATa-18643
Experimental jnvestiqation of qlass-plastic and
metal-plastic joints onder shear
aA74-18697
PLASTIC COATINGS
An aircraft exterior coating systes and surface
pretreatment
ATU-17862
PLUG WOZZILES
Flight velocity effects on jet noise of serveral
variations of a 48-tybe suppressor installed on
4 plug nogzgle
[HASA=-TM-I-2919] ¥T4~15465
Fligbt wvelocity effects on jet noise of several
variations of a twelve=chute suppressor
installed on a plug nozzle
TNASA-TK-X-2918] H74=15466
PLUBES
derodynamic forces and moments om a slender body
with a fet plume for angles of attack up tao 180
degrees
[AIAA PAPER 7u4-11%)] A74-18776
POLYUREYHANE FOAM
A sailplape wing constructed of foam core and
polyester fiberglass skin
[AIAR PAPER 74-258) AT4-18665
POLYURZTHANE RESIPS
An aircraft exterior coating system and surface
pretreatment
AT8=-17862
POTENTIAL PLOW
Development of a method of
discretized-distribution singularities for the
study of coupr3551hle and incospressible flows
A74=16968



SUBJECT INDEX

Bethods for the design and apalysis of qet-flapped
airfoils
-[ATaA PAPER 74-188)

Application of an improved upified
subsonic-supersonic potential flow method for
the aerodynapic analysis of aircraft
confiqurations
[AI2ZA PAPER T4=-186)

Calculation of potential flow about aXially
synaetric fuselages, annular preofiles and engine
inlets
[RASA~TT-F-15213]

POWDER METALLURGY

Status of the latest turbipe disk alloys in the 0.5

A74=17890

A74=18833

AT4-18541

R74-13707

FOWER SIPPLY CIRCUITS
The ac¢ power controllers for solid state
distribution systex. fVolume 1: Desiga,
developnent, fabrication, and test of hybrid

devices
Fap-76B6199] N74-13903
FPREDICTIGFN ANALYSIS TECHNIQOES
Computer prediction of aircraft noise
’ ' ATU=1905%

dircraft force protection model. Volume 1: Users
guide to AFPN ~-- computer progran to-determine
aircraft inventory and operating requirements
{AD-T67946] W74-13751

Microwave Landing System (MLS) development plan as

proposed by AIL during the technique analysis .

and contract definition phase of the national
¥L5 dewelopment progras. Part 1.0, Volume 1.2,
Book 1: Post TACD developaent plan
[FAL=-RD=-73~166-¥0L-1. 2,1-BK-1] N74=-14311
3 survey of draq prediction techniques applicable
to subsonic and transonic aircraft desiqn
B74-14711
On some basic and new aspects about the drag
problem of wings and bodies in supersonic flows
H74=-14713
pircraft drag prediction for project appraisal and
performance estimation
H74~14T716
Appendix: A data ites service for aircraft drag
estimation === ¢ollection, dissemination, and
development of asrodynamic drag prediction data
N7a=14717
Resarks on methods for predicting viscous draq ———
aercdyoamic drag prediction for high angles of
attack and oultielepent airfoils
B74=147148
PRESSURE DISTRIBUIION
Application of an improved unified
subsonic-supersonic potential flow method for
the aerodynamlc analysis of aircraft
confiqurations
[AIAA PAPEE 74-136] AT8-18BUY
The flow field and pressure diatribution of an
isolated road wheel .
[IC=AERO=-T72=-141] N74=-14706
Draqg in hypersopnic rarefied flow --- effects of
cold pressare drag and friction drag
- N74-14730
PRESSORE BFFRCTS
Inviscid wake-airfoil interaction op mnltielement
high 1lift systems
AT74=-18183
PRESSURE HBASDREMENIS
Compatison of varicus metheds for calculating
profile drag from pressure measuretents in the
near wake at subcritical speeds
- NTa-104721
PRODUCTION EHNGINBERING
Nicrowave Landing Systenm l!LS) ﬂeveloplent plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the

paticnal MLS development program. Veolume 5:
Post TA/CD plans, management perforchance
{FAA—-RD-73=150~-5] H78-15385

: PROJECT MANAGEMERT
' An innovative approach to airport planning

27418099
PEOJBCT PLANYNING
Air traffic copotrol --- long tera planning in
' . Gersany
AT4-10182
PROPELLRR PANS
Q-PANSTM for general aviation aircraft
{¥ASA-CB-1104665] H4-13726
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EADIO ALTIAETERS

PROPOLSION SYSTEM CORFIGDRATIORS

comparative study of various flight wehicle
propulsion systens, usinq an air-to-air missile
as an example
TDGLR PAPER 73-0868) ATU=17177

Peutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Annual Report 1972 ---
German hnok

- R70-17965
Vertical take-ott and landlnq atrcrafit
A74-18178
Propulsion system.installat1ons --- for alrcraft
A70-18179
Q-FANSTM for general aviation aircraft
{ NASA-CR-1146651 RT4-13726

LDF powered balloon program —-— feasibility
demonstration of -free balloon station keeping
capability
[AD=-76B8671]

PROPULSION SYSTEM PERFORMARCE

Exhaust systep interaction proqram -=-- evaluation
of exhaust systea installation losses and effect
on aircraft performance
[AD-7690B6]

PEQTECTIVE COATINGS N .
Fretting resistant coatings for titanium alleys
A74=-16592

R74-14770

NT4-14747

POLSE BADAR
airborne profiling‘of ice thickness u51nq a short
pulse radar

A74-17810
POURSUIT TRACKIRG
pifferential-turning Optlnallty criteria --- for
aireraft. pursuits/evasion situwations
(BIAN PAPER 74-23] ATU-18737

PYLONS

B pylon to decrease the effects of externmal stores

on the stability of aircraft '
rap=-7679131

QUIEBT ENGINE PHOGEAD

Putting all our noise technoloqv to work --- HNASA
Quiet Engine Program

N74-13749

ATU=17049
R
BADAR BEACORS
Field evaluation of%ARTS:2 B (TRACAB) ==~
evaluation of radar beacon for air traffic
control applications .

[ BD-76B2031 . N74-14386L0
Empirical assessment of ATCRBS --- performance of
air traffic control Aigital processing system

{ ATC-16]

’ NT4=15379

RADAR BCHORS ' B .

Bircraft velocity leasutelent thruuqh
radar-altimeter echo: A theoretical investigation

[SLA-73-669) N7u-14119
BRADAR EQDIPMERT
: hir traffic control ---= lonq term planning in
Germany
ATH=-16182

Pield evaluation of ARTS 2 B (TRACAB)
evaluation of.radar heacon for air traffic
control applications
TAD-7682031

RADAR PILTERS

New conceptse in ANTI radar - ¥Nulling effects of

Doppler filter/multi-element horn array

N75-164360

ATu-17252
RADAR BMEASUREMENT
dirborne profiling of ice thickness using a short
pulse radar
. ATy-1781C
EADAR TARGETS
Empirical assessment of ATCRBS -«= performance of
air traffic control digital processing systenm

[(Ah7C-16] N74=-1537%
BADIAL FLOW
Supersonic compressor test facility
ATU-18603

BRADIO ALTIMETERS-
Alrcraft velocity measurement through
radar-altimeter echo: & theoretical investigaticn
[ SLA-73-669] K74=-14119



RADIO TRANSHITYERS

EADIC TRANSHITTERS
3ir traffic contrel --- lonq terms planning in
Germany
AT4=-18182
BAIN INFACT DANAGE
On the problem of rain erosion on a movipqg body
flying at supersonic speed
AT4-16727
BRAFNDON VIBEATIOR
Randon vibration with mon=linear dasping
AT4-18297
BAREFIED GAS DYRAMICS
Drag in hypersonic rarefied flow --— effects of
cold pressure drag and friction drag
. W74-14730
RATLEIGE-RITZ METHOD
A direct wethod for calculating flutter speeds
{TAIAM PAPER T4-27] A74-18675
REACTION WHEELS
Dynamics of slung bodies utilizing a rotating
wheel for stability
AT4-18141
RECONFAISSAACE AIECRAFTY
The S-3h - A new dimension in airborne sea control
[RIAA PAPER T4-239] A74=19205
BECTAMGDLAR FINGS
A direct #ethod for calculating flutter speeds
[AIAMA PAPER 74-271 AT4~1B675
Calculation of the aercdynamic characteristics of
a wing system moving at subsonic speed near land
or smooth water surface

A74-18681
REFINING
The refining of turbine fuels by modern
hydrotreating
{AIAR PAPER 74-162) A74-18798

Supersonic fuels from medium oils produced by the
thersal cracking of crude oil residues

FDFYLR=-SONDDR~3G1Y} AT4-18925
REPHIGEEATING
Refrigerated containerized traposport for 'Jumbo*
jets
ATR-17007
REGIONAL FLARNING
An iunnovative approach to airport planning
AT8-18099

EEGHESSION AMALYSIS
A study of the damaqeability of turbine blades of
aircraft gas—-turbine engines after operational
running in
A74~18085
REINFORCEBD PLASTICS
Desigbing with plastic resin matrix composite
materials =~=- for aircraft structures
[DGLR PAPER 73-086] A74=~17192
Experimental study of metal-plastic couplings in
tensieon
AT4=-18648
Experimental investigation of qlass-plastic and
metal-plastic Joints under shear
AT8-18697
Developaent of & graphite horizontal stabilizer
--- structural analysis of static nltimate load
and simulated fatique spectrum loading
AD-76B8691]
BEINFORCEMBNT (STRUCIUERRS)
hnalytical and experisental investigation of
aircraft wetal structures reinforced with
filamentary compasites. Phase 3: Najor
conponent developaent
[ RASA=-CR=2122]
RELAIATION HMBETHOD (MATHRNATICS)
Belaxation sethods for transonic flow about
ving=cyvlinder coabicaticns and 1lifting swept wings
ATU=-16551
A relaxation method for calculating transonic
flows with detached bow shocks

R74-14783

H7u-104625

A79=-16970
HELIABILITY AWALYSIS
Theory and practice of avionics reliability
AT4-18597
Isportance ¢f tbhe .means of engine condition
survelllance
AT4+-16598
Lircraft and systems reliabllity =--- relation to
overhaul and maintenance
A74-18599
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SUBJECT INDEX

BREBOTE TONTEOL
Design and hover—flight testing of a deflection
control system for the Aerodyne wingless,
remote-controlled experimental flight wehicle
T DGLE PAPER 73-0720] A74-1T7179
RENOTE SERSOES
Problems jin data management for earth monitoring
nissions
[ DGLE PAPER 73-1091
BRESEALRCH ANKD DRYRLOPMENT
Helicopter modelling /18th Henson and Stringfellow
Lecture/ «=- exploratory, development and
research aodels

ATh-17285

Al4-18299

RESPARCH PROJECTS
Onited States Department of
research program for high

Transportation

altitude pollution
R74-18273

=== application of

to design of aircraft
H74=18710

Technical Evaluation report
aerodynamic draq research

REYERSED FLOW
Analysis of flow-reversal delay for a pitching
airfoil
{AIALR PAPER 74-183]
BEEYNOLDS WURBER
Inteqral equnation method for calculation of
subsonic flow past airfoils in a ventilated wind
tunnel - Comparison with ¥AE high Reyeolds
number measureaents
[AIAM PAPER 74-83]
EIBS {SUPPORTS}
8nckling loads and minisum weight of compressed
curved ribbed aluminum alloy panels

AT4-18835

ATu-18768

178=-16822
RISID EBOTORS
Fonstationary vibrations of a rigidly sopported
flexible rotoxr of variable mass
AT4-17851
An unsteady wake model for a hingeless rotor
aTo=-181480
RIGID STRUOCTORES
An analytic approximate calculation of the
nonlinear landing iapact motions ard loads on
aircraft with botb rigid and elastic wing
structure
(DGLE PAPBE 73-6781%
BING STRUOCTURES
Beduction of vibration and noise generated by
planetary ring gears in helicopter aircraft
transmissions
[ASHE PAPER 73-PTG-11]
ROCERT LAUNCHERS
Methods for reducing vibrations of equipment
mounted oo helicopter external stores stations
==~ damping of vertical vibrations of
wving-mounted stores on AH-1G helicopter

A7R=17185

ATH-165979

(AD-768774] H74-18771
ROLLING
Flat rolled beta titaniom alloys for airframe
application
A78~16409

ROLLING MOMENTS .
Lifting-surface theory for an oscillating T-tail
ATG=-17012
Beasurements of rolling moments acting en the
stabilizer of I-tails oscillating in yaw
[ NAL-TE-324]
ROTAEY STARILITY
Ronstationacy wibrations of a rigidly supported
flexible rotor of varlable mass

FTi=14T44

A70~17851
ROTARY WING AIRCEAFT
Eotary-wing aircraft
ATG=18177
Some current problems and prospects for
developwent of rotary-wing aircraft
174=-186061

ROTAEY WINGS
Apalysis of stall flutter of a helicopter radar

blade

[WASA-CR-2322] X74-13708
proanic stall

[MASA~CH=-136473])" *T4=-13709

The stability of helical vortex filaments in the
wake of a bovering rator
wTu=13713



SOUBJECT INDEX

Effect of compressibility on three-dimensional
helicopter rotor blade flotter
] ‘ ¥74-13T14
march 1971 wind tunnel tests of the Dorand DH 2071
jet flap rotor, volume 1

[HASA-CR-118693]) WT4- 13722
rransmission thermal msapping (CE-B7C forward rotor

transmission)

{AD-T767B751] N74=-13732

Concepts for a theoretical and experimental study
of lifting rotor random loads and vibratienms,
Phase 2
[BASA-CR-1147GB ] H74-14756

Concepts for a theoretical and experimental study
of lifting rotor random loads and vibrationms
{the effects of some rotor feedback systeas on
rotor=body dynarics) . Phase 7-A
[ ¥ASA-CR-110709] R74-14757

Similarity requirements for aeroelastic models of
helicopter rotors
[ARC~CP~1245] BT7u- 16767

Recommended desigm modifications to the CE-47
forward rotor drive gearbox
[AD=T765062]

Engineering appraisal of Southwest Research
Institute magnetic crack definer applied to CH47
rotor blades
[ AD-769068)

EOTATING BODIES

The determination of non-symmetric vehicle

stability parameters from response data

R784-14775

N74-18778

BT4=-13702
Magnus characteristics of arbitrary rotating bodies
({ AGARD-3G-171] H74=-13710
EOTOE ARRODYNAMICS
Copncepts for a theoretical and experimental study
of lifting rotor random loads and vibratioms,
Phase 1
[HASA~CR~114707 ] K¥T4-18755
Concepts for z theoretical and experimental study
of lifting rotor random loads and vibrations,
Phase 2
[WASA-CR-1147081 H74-14756
Concepts for a theoretical and experimental stody
of lifting rotor random loads and vibrations
{the effects of some rotor feedback systems on
rotor-body dynamics), Phase 7-B
[ HASA-CR-1187091 AT4-14757
Concepts for a theoretical and experimental stoudy
of lifting rotor random loads and vibrations
tidentification of lifting rotor system
parapeters from transient response data). Phase
7-B
[MASA-CE-110710] N74-14758
Concepts for a theoretical and experimental study
of 1ifting rotor random loads and vibrations
{further experiments with progressing/reqressing
rotor flapping modes), Phase 7-C
[ HASA-CE=-114T711)
ROTOR BLADES
Comcepts for a theoretical and experimental stady
of 1ifting rotor random loads and vibratioas,
Phase 1
[HASA-CR=1147071] N78-18755
Concepts for a theoratical and experimental study
of 1lifting rotor random loads and vibrations
{identification of lifting rotor systea
parameters fros transient response data) , Phase
1B
{ 9ASA-CE=1148710) ¥70=-14758
concepts for a theoretical and experimental study
of 1lifting rotor random loads and vibrations
(Eucther experiments with progressing/reqressing
rotor flapping modas), Phase 7-C
[HASA-CE=-118711]
BOTORS
¥/STOL tilt Totor aircraft study. folume 103
performance and stability test of A 1-14.622
Progde scaled Boaing Vertol Model 222 tilt rotor
aircraft (Phase 1)

HT4=-14759

HT4=14759

[HASA=CR=-118603]) RT4-13727
BUNWAYS
Thermal and chemical fog dissipation: Beaults of

£191d ezperiments at Yandenberqg AFB, California
during July 1972

{AD=-768671] H74-15367

A=3%

SHARP LEADING EDGES

S=N DIAGRAMS
A study of the damageability of turbine blades of
aircraft gas-turbipe engines after operational
running in
ATu-18085
S=3 ATRCRAFT
fhe §~3A - A new dimension in airborme sea control
{alhh PAPER T4-239] ATH~-15205
S=-61 HELICOPTER
Automatic control of a helicopter vith a hanging
load --- development and evaluation of automatic
pilot for use with 5-61 belicopter
[ NASA-CR-136504)
SALT SPRAY TESIS
Hot-salt stress-corrosion of titaniup alloys as
related to turbine engine cperation

NT4-13715

AT4-16606

SATELLYTE OBSERYATION
pProblems in data management for earth monitoring
missions

[ DGLE PAPER 73-1091 AT4=17205
SCALE HODELS
Models ip the design of fuel systeas
A7T4-16758

Aelicopter wodelling /18th Henson and Stringfellow
Lecture/ =--- e@xploratory, development and
regearch models
A74=18299
SCHLIBERM PBOTOGRAPHY
A color schlieren systenm
A74-17B806
The stability of helical vortex filaments in the
wake of a hovering rotor
H74=-13713
SEALS (STOPPERS)
Isproved circuaferential shaft seal for aircraft
gear transmissiofis
[HlSl-TE-D—7130]
SEARCH RADAR
Dser's manual for ILSLOC: Simulation for
dercgation effects on the localizer portion of
the instrument landing system

NI4-16138

FAD=-7680L9] R74-14361
SECURITY
Sky{acking and airport secarity
AI4=-18100

SEL¥ ORGANIZING SYSTENS
A gelf-reorganizing digital fliqht control system
for aircraft
[AIAR PAPER 78-21]
SEPARATED FLOW
calculation of separated flows at subsonic and
transonic speeds

AT4-188C8

A74-16965
b color schlieren systesm
AT4-1T7BCE
Numerical investigation of vortex sheets issuing
from a separation line pear the leading edqge
A7u=-18289
praq and separation --- effects of separated flow
on aerodynamic dragq
N7u-14722
Apnalysis of the flow about delta wings with
leading edge separation at supersonic speeds
[ NASA-CR-132358] H7G=-14T745
SBEVICE LIFR
" Engineeriny evaluation of age 1life extension, T=10
harnesses, risers and T=10 troop chest resetrve

parachute canopies. Supplement 1: 1964 ~ 1965

yeoar classes

[AD=7677111 ®74-13743
SRRYOCONTROL

The Type 3B altitude measureassnt system
ATA=17276
SHAPTS (BACHINE BLEBPENTS)
Isproved circumferential shaft seal for alrcraft
gear transsigsions
[ ¥ASA=-TH=-D=71301]
SEARP LRADING EDGES
sapersonic flow past sharp~ and blunt-nosed
gonicul bodies at angleas of attack from # to 45
aq
FDGLE PAPER 73-08017
Analysis of the flow about delta wings with
leading edqe separation at supersonic speeds
[ WASA-CR-132358] NTG-14745

HT4-18138

3Ta-17186



SHEAR STRENGTH

SHEAR STRENGTH
Development of cold headable titanium alloys for
the *'Concorde' supersonic et
AT46-16554
SHBRAR STRESS
Experimental investigation of glass-plastic and
setal-plastic joints under shear
AT4-18697
Jet noise podeling - Bxperimental study and models
for the noise and turbulence fields
TAIAML PAPER T4-3)
SHOCK SIMOLATORS
Becent developments in sonic-boom simulation using
shock tubes

ATu~18723

A74=16388
SBOCK TUBES
Recent developoents in sonic-boom simulation using
shock tubes
A74-16384
SHOCK WAVE INTBRACTION
A direct method for computing the sSteady flow at
Mach nupber one past a qiven wing airfoil
AT4-16963
SHOCKE WAYE FEOFILES
Supersonic flow past sharp- and blunt-nosed
conical bodies at anqles of attack from O to 45
deq

(DGLR PAPER 73-0801 A74=17186
SHOCKE WAVE PROPAGATION
Experimental investigation of somic boor
propagation through wariable flow fields
ATY-16385

SHOCK SAVES
b4 relaxation wethod for calculating traosonic
flows with detached bow shocks
AT789-16970
SEORT HAUL AIRCRAFT

Performance characteristiecs of short hanl
transport aircraft intended to operate froa
reduced lenqth runwvays
[CRANFIELD-AERO-181]

SEQRT TAKBOFF LIRCRAFT

The influence of wing loading onm turbofan powered
STOL transports with and without externally
blown flaps
[NASA=CR=-23201

Takecoff and landiog perforaance and noise
Reasuresents of a deflected slipstream STOL
airplane with interconnected propeliers and
rotating cylinder flaps
[HASA-TH-X-62320) B74-13720

Harch 1971 vind tunnel tests of the Dorand DH 2011
1et flap motor, volume 2
T NASA=CR-1145694 1 NT4=-13723

STOL tactical aircraft iovestiqation. Yolume 2:
Desiqn compendium
[AD=7675611 . RT4=-13733

STOL tactical aircraft investigation. Volume §:
¥ind tunnel data analysis
FAD=767363) N78-13730

STOL tactical aircraft investigation. Volume EH
Flight control technology
[AD-767364 ] N74=-13735

STOL tactical aircraft investigation. Volume 6:

Air cushion and ground mohility study
[AD-767300 ] RT4=-13736

STOL tactical aircraft investigation, externally
blown flap. Volume 1: Confiquration
defipition, Supplement 1: Merodynasic trades of
flap and roll control system
ran-767179) H74-13754

STOL tactical aircratt investiqation, externally
blown flap, Volume 3: Performance methods and
landing rules
rap=-7671801 §Tu=-13755

STOL tactical aircraft investiqation, externally
blown flap, Volume 5, part 1: Control systea
fechapization trade studies
[AD=767181%} ¥70-13758

STOL tactical aircraft investiqation, extermally
blown flap, Volume -5, part 3: Stability and
control derivative accuracy requirements. and
effects of augmentation system design
[AD=-767182)

1 study of the effect of fliqht density and
backqround noise on ¥/3TOL acceptability ---
effective perceived noise level as measure of
annoyance
(NASA-CE=2197)

R74-13716

¥74=13718

NT4=-13757

H74=14765

A=32

SORJRCT INDEX

SHEROUDED FPROPELLERS
Inproveaent of the downflow conditions behind an
integrated shrouded propeller
A74=17801
SIGHAL PADIRG
Aircraft velocity measurement through
radar-altimeter acho: & theoretical investigation
[ SLA-73-669) ¥74-1411%
SIGWAL PROCESSING
Fev concepts in BMTI radar ~ Ralling effacts of
Doppler filter/multi-elesent horn array
A74=17252
SILICONES
Isproved silicone fluids as candidate gas turbinhe
engine oils for ainus 40 P to 465 F tamparature
ranqe
{AD-7678981
SINGULARITI (MATHENATICS)
Developnent of a method of
discretized-distribution singularities for the
study of compressible and incompressible flows
ATh-16964

WTU=-142446

SIER DETERAINATIGH

Particle sampling and zize analysis in the
election zone of the Dlympus jet ongine at
qround level

AT4-17306
SKIN (STEUCTDEAL MENBER)

A sallplane wing constructed of foam core and
polyester fiberglass skin
[AIAX PAFPER 74-258]

SKIN FRICTION

Reviev of drag measurements froam flight tests of
manned aircraft with comparisons to wibd-tunnel
predictions

474-18665

N74=-16735
SLENDER BODIES
derodynamic forces and mowents on a slendar body
with a jet plume for angles of attack up to 180
degress
{AIAA PAPER 70-1101}
SLENDEE WINGS
A vortex entrainment model applied to slender
delta wings

AT4-18776

AT4=127029
Huwerical investigation of vortex sheets issuing
from a separation line near the leading edge
A74-18289
A sailplane wing constructed of foam core and
polyester fiberglass skin
[AIAA PAPER 74=258]
SHALL PERTURBATION FLOW
Relaxation methods for transonic flow abont
ving-cylinder combinations and lifting swapt wings
37416951
Trapnsonic flow about 1lifting wing-body combinations
[AIA2 PAPER 74-185] ATH=-18812
SOCYAL FACTORS '
iviation needs and public concerns =-- civil
aviation growth in EBurope and environmental
control

A74-18665

: HT74-14789
SOIL MOISTURE .
Ground contamination by fuel jettisoned from
aircraft
F78~-14283
SOLID STATE DEVICES
The ac power controllers for solid state
distribution system. Volume 1: Design,
development, fabrication, and test of hybrid
devices
[ADp~-76819%9]
SOLIDS FLOW
Erosion prediction in turbosachinery doe to
environsental solid particles
[AI2X PAPEE 7T4-16]
SOMIC BOOES
Recent developments in sonic-boom simunlation usinpg
shock tubes

§74-13903

A74~18732

AT8-16384
Experimental investigation of sonic boom
propagation through variable flow fields
A74-16385
SPACE TEANSPORTATION
Military and aerospace === cogt effective
technology atilization for ATC, MASA programs
and defense projects
278=-18050
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SUBJBCT IWDEX

SPACECRAFT STRUCTURES
Structural materials of aercnautics and astronautics
. A74-1819%

Probles of adapting an intake to a turboiet engine
for extremely high £light Mach numbers

L74-17272

' SPOOLS

The effect of inlet distortion on the performance
and stability of the,low-speed spool of a
turbofan engine

. [AIAR PAPER Tu4-2347
STABILIZED FLATFORES

Aircraft inertial systen testing and evaluation in

the United Kingdom

A74-18855

N74-104352
STAGHATIOR POINT
on the problen of raim erosion on a moving body
flying at supersonic speed
. . a74-16727
STATIC LOADS .
static and dynamic helicopter airframe analysis
with RASTRAN
4 - . . . R74=-14616
STATIC TESTS - fo
3 300 B static and fatlgue tests
A74=16755
STATICHEEEPING .

LDF powered balloon proqram --- feasibility
deponstration of free bailoon statiob keeping
capability
[aD=-768673)

STATISTICAL BRHALISIS

Determination of the basic parameters of light
helicopters on the hasis of the treatment and
analysis of statistical data

ET4-14770

A74=18694
STEADY, FLOW .
A direct method for computing the steady flow at
Mach nuaber one past a given wing airfoil
: AT8-16963
A method of calecunlating the flow around a wing of
arbitrary planform, pesitioned on a cylindrical
bodvy
' ATU=18632
STEELS .
pircraft components from remelted steels - Design
and develophent

A74=-17847
STRATOSPHERE
Temperature, winds, and turbulence at SST €light
lavels
. . A78=-17311
Stratosphere contasination by ajircraft and
pathematical models
A74-17312

Inqestion and dispersion of engine exbaust
products by trailipng vortices for supersonic
flight in the stratosphere
[AIAA PAPER T4-42)] a74-1B815

rffect of supersonic transport upon the oZone
laver, stadied in a two-dimensional
photochemical model with transport

. Lo . N74~14278
STRESS CORROSION CEACKING
. Hot-salt stress-corrosion of titanium alloys as
related to turbine engine operation . -
. . A74=16600
Fracture mechanics /Dryden lecture/ —-- aerospace
structural desiqn applications
[BAIAAR PAPER 14-230)
STRESS BATIO
The nse of fully stressed iteration amd structural
index in. antosated structural optimization -
AT4-17739

A7u-18B58

STRUCTORAL AMALYSIS
pffects of Ti-6A1-07 alloy metallurgical
structures on ultrasonic response chbaracteristics
A74=1647T7
structural analysis of liqght aircraft using RASTRAR
TAIAR PAPER T4-2571] A74-18664
Structaral analysis of light aircraft using NASTEAM
N74= 14594
Blade dypanics analysis using ¥ASTRAR -—— effects
of blade geometry, temperature gradients, and
rotaticnal speed
HT4=14599

a-33

STRUCTORAL STRAIN

gtatic and dynamic helicopter airframe analysis
with NASTRAW
NT4-14616
NASTHEAN data qeneration of helicopter fuselages
psing ipteractive graphics --- preprocessol
syster for finite elenent analysis using IBM
computer .
N K74-14621
STEOCTURAL DBSIGR
Besiqning with plastic resin matrix composite
materials --- for aircraft structures
[ DGLE PRPER 73=-0861 AT4-17192
Materials for the nev generation of aircraft
AT4-17374
Wing fuselage structural/concept study for a
subsonic transport aircraft
[ SAE PAPER 730886)
application of advances in structures and
materiale to the design of the ¥F-17 airplane
[ SAE PAPER 73G8911] A74-17534
The use of fully stressed iteration and structural
indexr in auntomated structural optimization
- AT4-17739
Structural materials of aeronautics and astronautics
A74-1B19C
Analytical design of optimal monolithie panels
AT4=-18642

AT4-17531

An algoritha for rational selection of the
parapeters of nonlinearly deforming thin-walled
frenevork elements

A74=18645
rpplication of dapage tolerance technology to
advanced metallic fighter wing structure
[AIAR PAPER T4-29]} ATU-1B736

On repetitive Flutter calculatiens in structural
desiqn
[AIAA PAPER 74=181%1] A7G-16789

Section 3: GStability, construction materials,
construction methods

N74=1867C

Recohrended design modifications to the CH-47
forvard rotor drive gearbox
[AD=-769062) N?4-14775

optieisation of aircraft structures with multiple
stiffness requiremsents

. N7U=15612
optirization and design of the rear fuselage of
the A 300 B aircraft structure

W74-15614
STRUCTURAL DESIGN CHITERIA
Otility analysis in weight control
ATU-17 740
The problem of optimal design of gas-turbine engines
AT74-18083
5tudy of structural criteria for ceompesite
airframes, Volume 1: Evaluation
{AD-767706] Wru-14234

study of structural criteria for composite

airfrases. Volume 2: <Current/criteriasselected
rationale review and evaluation
[AD=767707]) H74=-14239

Similarity requirements for aercelastic models of
helicopter rotors
[ ARC-CP-1243]
STRUCTURAL ENGINEBERIRG
Static and dynamic helicopter airframe apalysis
with HASTRARK

HTU=-14767

RT4=~104616
STEOUOCTURAL MEMBERS
The testing ot jet engines, chapters 5 and & ---
test stand structure
[AD=76BY45921]
STRUCTUEAL STABILITY
Bestraint procedures for carge loaded in vehicles
to be air transported
[AD-T768172]) N7u—13954
stractural analysis of 1iqht aircraft using NASTRANW
K74-1u594
Section 3: Stability, construction materials,
construction methods

R74-15467

R74=-1467¢
STRUCTUBAL STRAIR
ip improved exceedance theory for combined random
stresses with application to aircraft qust
responsa .
. - H74=14569



STBUCTORAL YIBRATION

STRUCTORAL YIBRATION

A study of the conmbined vibrations of the .
disk~hlade system of a turboprop engine turbine
wheel

A7L-18048

Control of an elastic aircraft
ATU-18271
Calculation of the dynanic characteristics of a
helicopter structure by the method of branch modes
AT4-18291
Analysis of three-dimensional unsteady flow around
oscillating wings
TAIAR PAPER 70-184] A74-18838
STRUCTORAL WEIGHT
$anufacturing exercise involved in the redesign of
the Hawker Siddelaey Trident /tri-jet/ fuselage

A7U=-16445
B-1 cost/weight trade methodology
AT4=-16447
Titanium - The bridgqe to cosposites --- for light
welght /high performance aircraft
ATU-16451

Buckling locads and minimum weight of compressed
curved ribbed aluminuam alloy panels
A74=16B22
An approach toward optimizing material cost and
part function in advanced powerplants
FSAE PAPER 7309091 AT4=-17535
Otility analysis in weiqht control
AT4- 17740
Suitability of using titanium pipelines in the
hydraulic systens of turbine engines
A74-18050
Determination of the basic paraseters of light
helicopters on the basis of the treatment apd
analysis of statistical data
A74-18694
SUBSONIC ATIRCEAPT
subsonic transpoert aircraft
[ SAE PAPER 730886 AT4-17533
Fixed wing aircraft
A74-18176
Investiqations concerning wing-fuselage
interference in the case of subsonic velocity
A74-18897
SUBSONRIC PLOW
Calculation of separated flows at subsonic and
transonic speeds
A78=-169865
Inteqral equation method for calculation of
subsonic flow past airfells in a ventilated wiod
tunnel - Comparison with NAE high Reynolds
nupber measurebents
[AIAA PAPER 74-831] AT4=18760
AppPlication of an improved unified
subsonic-supersonic potential flow method for
the aercdynamic analysis of aircraft
confiqurations
[AIMA PLPER T4-1861 A74=-18841
SUBSONIC PLUTTER
A direct method for calculating flutter speeds
[AIRE PAPER 74-271 A74=1B675
SUOBSONIC SPRED
Calculation of the aerodynamic characteristics of
a Wing system moving at subsonic speed near land
or smooth water surface
AT4=-18681
3 survey of drag prediction technigques applicable
to subsonic and transonic aircraft desiqo
BT4-14711
SOBSONIC WIND TUMNELS
Inteqral equation method for calculation of
subsonic flow past airfoils in a ventilated wind
tunnel - Comparison with NAE high Reynolds
nymber seasurements
[AI2k PAPER 74-B3] a78=1B764
SOPRECBITICAL PLOW
i method of designing supercritical lift profiles
[DGLE PAPER 73-081]) AT4-17187
SUPERCRITICAL WINGS
Aerodynamic Drag
[ AGARD-CP-1247 N7U=-14709
Draqg of supercritical airfoils in transonic flow
--- comparizon with conventional airfoil draag
coefficients
RT4-14719

A=-30

SUBJECT IND3I

SOPERSONIC AIRCRAFPT
Transonic transport wings - Oblique or swept
AT4=17044
SOPERSONIC BOUNDARY LAYEES
A method of designing supercritical 1ift profiles
{DGLE PAPER 73=0G817] aT4-17187
SUPERSONIC CONBYUSTION RAMJET BHGINES
The jet enqgine desiqn that can drastically reduce
oxides of pitreogen
FAIAR PAPER T#-160] AT4=18797
SUPERSONIC CORFHESSORS
Supersonic compressor test facility
AT4-18503
SUPERSOMIC FLIGHT
On the problem of rain erosiob on a moving body
flying at supersonic speed

ATU=-16727
Temperature, winds, and turbulence at $s% flight
levels
A74-17311

SOUPRESONIC PLOW
Supersenic flow past sbharp- and blupt-nosed
conical bodies at angles of attack from ¢ to 45
deg
IDGLR PAPER 73-080) AT4~17186
Experimental study of the internal noise inm
injector driven wind tunnels
[ ONERA, TP NG. 1315] A73-18288
Some specific characteristics of small gas
turbines and the nodeling problems of their wind
tunnel testing
A7U-18682
Application of an improved upified
subsonic-supersonic potential flow wethod for
the aerodynamic analysis of aircraft
canfigurations
(AIAAR PAPER T4=-186) AT74=18801
Theoretical investigatlon of supersonic flow past
oscillating wascades with subsooic leading-edqe
locus
[ATAR PAPER 74-14] A74=1B3043
Three dimensional supersonic flow field apalvsis
of the B-1 airplane by a finite difference
technique and comparison with experimental data
[ATAA PAPER 74-1B89) A74-1B877
On sose basic and new aspects about the draq
problea of wings and bodies ip supersonic flows
R74-18713
3 study of the nonlinear aerodynazics of bodies in
nonplanar motion --- numerical analysis of
aercdynamic force and moment systems during
large amplitude, arbitrary moticms
[ WASA-TR-R-421] R74~-14741
Analysiz of the flow about delta wings with
leading edge separation at supersonic speeds
[MASA-CR=-132358] N7 414745
SUPERSONIC INLETS
Problea of adapting an intake to a turbojet engine
for extremely high £flight Wach numbers

aT4-17272
SUPEESONIC TEANSFORTS

Pizxed wing aircraft

A7u4=-18176
Aviation fuels and lubricants

A74-18180
Reduction of NO formations by preaixing

wIU-14272

Effect of supersonic transport upon the ozone
layer, studied in a two-dirensional
photochenical model with transport
FTu=14278
SOPBRSOMIC WAKES
Ingestion and dispersion of engine exhaust
products by trailing vortices for supersonic
flight in the stratosphere
TAIAA PAPEBR 74-42)] AT4-=18815
SURFACE COOLING
Estimation and optimization of the film cooling
requirements in a gas turbine combustion chamber
[CRANFIELD-SME=5] R74-14439
SOBPACE FINISEING
Design and development support for critical
helicopter applications in Ti-6Al-4V alloy

. ATa~-16448
An aircraft exterior coating system and surface
pretreataent
AT4-17862
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SHURPACE LMYERS
Nondestructive detectign of hydrides and
alpha-case in titanive alloys
R7U-16482
SGEPACE VEHICLES
Restraint procedures for carge loaded in vehicles
to be air transported

[2D-T68172] N74-13958
SURPACES
0On the nodes of icing of syamsetrical liftimg -
surfaces
a74-1a987

SWEPT WINGS
Relaxation methods for transonic flow about
wing=cylinder combinations and lifting swept wings
3Th—16951
Transonic transport wings = Obligue or swept
ATY-17048
Influnence of boundary laver blowing on the
low-speed aerodynamic performance of a 45 degree
swept-wing airplane
[AIAR PAPER Th=-269%] A74-18674
Calculation of the induced wvelocity field on and
off the wing plane for a swept wing with given
load distribution
[ARC-R/M~3725] H74-14766
SISTEMS ANALYSIS
Flight study of a vebicle operational status and
monitoring system --- applied to systems on
YP-12 aircraft
[ FASA-TH-D-7546]) NT4-13725
Microwave Landing System (KLS) develcopment plan as
propesed by RIL during the technique analysis
and contract definition phase of the national
LS development program. Part 1.6, Volume 1,7:
Technique analysis program
{ FA2-BD-73-166-Y0L=1.1} N74-14340
Microwave Landing System ({MLS) development plan as
proposed by AIL during the technique amalysis
and contract definition phase of the national
#Ls development program. Part 1.0, Volume 1,2,
Book 1: Post TACD development plan
[FAA-RD-73~-166-Y0L=1.2,7-BR-1]} - N74=-14341
microwave Landing System (BLS) development plan as
proposed by RIL during the technigue apalysis
and contract definition phase of the national
mLS developament program. FPart 3.0, Volume 3,1,
Book 1: Compilation of critical technical area
reports
[FAA-RD-73-166-VY0OL-3,1,1-BK~11] W74~14342
Microwave Landing System (KLS} development plan as
proposed by AIL during the technique analysis
and contract definition phase of the national
MLS development program. Part 3.0, Volume 3.1,
Book 2: Compilation of critical technical area
reports
{ FAA~RD-73-166=-V0OL=3.1,2-BK-21 N74-14340
SYSTEMS ENGIREERING
3 self-reorgabizing dlqgital flight copntrol systen
for alircraft
{AIpA PAPER T&=-21) A74=18808
The design and flight evaluation of a performance
control system =--- general aviation aircraft
ander VFR conditions
[ AD=-7677861] ' NT4=13786
microwave Landing System (MLS) developeent plan as
proposed by AIL during the technigue analysis
and contract definition phase of the national
MLS developaent program. Part 1.0, Volume 1,2,
Book 2: Post TACD development plan
(PAA-BDP-73=166~V0L~-1.2,2-BK~2] N70=10342
picrowave Landing System (LS} development plan as
proposed by Ravtheon during the techrique
analysis amnd contract definition phase of the
national MLS developsent program. Yolume 4:
Systen congiderations 1.,1.2 through 1.1.5
[FAA-RD-73=150=41} . R78-153B4
microvave Landipng System (MLS) development plan as
proposed by Raytheon during the technique
analysis and contract definition phase of the
national MLS developpent program. Volume 63
Supporting studies, appendices D through W
[FAA-RD-73=150=6=APP=D~F} N74-15386
SISTEAS STABILITY
The effect of inlet distortion on the performamce
and stability of the lov-speed spool of a
turbofan engine
[AIRR PAPER T4-2384] L74-18855

A=35

TENSILE TBSTS

T
T TAIL SURFACES
Lifting-surface theory for an oscillating T-tail
AT4-17012
Measurepents of rolling moments acting on the
stabilizer of T-talls oscillatimg in yaw
[ HAL-TR-3281 NTU-147040
TLIL ASSEKBLIES
Trieped drag and maxiaup flight efficiency of aft
tail and canard confiqurations
[AIAR PRPER 7u-691 a74-18613
pevelopnent of a graphite horizontal stabilizer
=== stractural analysis of static ultimate load
and sinulated fatique spectrum loading
[ AD-T76BB6Y ] N74-314783
TAKBOFFP
Evaluation of aivrcraft departure divergence
griteria with a six-degree-of-freedoa digital
simulation program
{AIAR PAPER T4=681 ATu-18882
TABRBGET ACQUISITION
Lasers - BRanger and parked tarqet seeker
ATU=-16T756
TARGET RECOGNITIOR
Empirical assessment of ATCRBS ~-- performance of
air traffic control digital processing systeno
[aTc-161 . N74-15379
TECENOLOGICAL FORECASIIRG
Noise and enlssion outlook for military engines
[ AIAR PAPER 73-11561 AT4=17175
Future eir traffic control - Ground, cockpit, or
space --- system functions transfer to aircraft
or satellites
[AIAR PAPER .74-262] A74=18669
TECHNQLOGY ASSESSHENT
Avionics design for maintainability - Are ve
gaining or losing

[ SAE PAPER 7308821 R74-17531
Heavy Lift Helicopter pain engines
(SAE PAPER 7309201 ATO=-17537
Innovations in ATC comgunication systems -=-- since
1920's
aTu-17984

Some current probless and prospects for
development of rotary=-wing aircraft

A7T4-1BELT
The refining of turbine fuels by modarn
hydrotreating
FAIAR PAPER 74-1621 A74=18798

Practure mechatnics /Dryden lLecture/ ~== aerospace
structural design applications
[2I2a PAPER 74=-2301 A7U=-18858
TECHFOLOGGY OTILIZATIONR
Putting all our noise technoclogy to work =«- NASA
Quiet Engine Progqram
AT4=170U%
Military and aerospace -=- cost effective
technology utilization for ATC, NASXA progqrams
and defense proiects
A7u=18050
TENPERATORE DISTRIBOTION
Evaluation of the influence of errors in
gpecifying boundary conditions on the accuracy
of the determination of temperature fields in
infinite cylinders
AT4-16635
TEBSFERATORRE EFFECTS
Ingestion and dispersion of enqgine exhaust
products by trailing vortices for supersonic
flight in the stratosphere
[AIAK PAPER 74-821 A74=-18815
TENPERATURE MBASUREMENT
» film thermocouple with a platimun electrode for
thermometry of gas turbine engine blades
AT4-1B686
TEEPREATURE SEWSORS
Beat transfer investiqation in a high-temperature
gas flow spreading over a plane surface
AT4-1B68G
TENSILE STREFGTE
bDevelopoent of c¢old headable titanium alloys for
the 'Concorde’ swpersonic jet
A7T4-16554
TEFSILB TESIS
Experimental study of setal-plastic couplings in
tension
A74=18648



TERNINAL FACILITIES

TERKIRAL PACILITIES
Blectronic displays and digqital astomatic control
in advanced termipal area operations
[AIAML PAPER Tu=271 A74-18881
Field evaluation of BRTS 2 B (TRACAB) =—=-=-
evaluation of radar beacon for air traffic
control applications
[AD-T7682031 R74=-14360
Simplified Yisgual Approach Slope Indicator (VAST)
=== pperation test and evaluation
Fap-7674991} K74-14362
TEST EQODIPHENT
Flight study of a vehicle operational status and
monitoring system -=- applied to systems on
¥YF-12 aircraft
IHASA=TN=D=75461 K78-13725
Ground operation tests of flying test bed for ¥TOL
aircraft at ¥ational ARerospace Laboratory
{HAL-TR-319 N74-14764
TEST FACILITIES
Superscenic compresscor test facility
A74-18603
Pollution control of airport engine test facilities
N74-154285
TEST STAADS N
The testing ot jet engines, chapters S and 6§ ---
test stand structure
[AD-7684921 H74-15467
THEHRAL COMPCHET
Utility analysis in weight control
ATU~17740
THEENAL CYCLING TESTS
Hot~salt stress-corrasion of titanium alloys as
related to turbine enqine coperation
ATU-16600
THERBAL STRESSES
Transmission thereal mapping (CH-47C forward rotor

transeission)
Fap-7678751 W74-13732
THERAOCHEMICAL PROPEERTIES
Ablation --- heat and sass transfer in hypersonic
flight
A78-17103
THERNOCQDPLES

A film theroocouple with a platinum electrode for
therwopetry of gas turbine engine blades
ATU-15686
THICKRESS
dirborne profiling of ice thickness using a short
pulse ragar
R74-17810
THIN AIRFOQILS
Thin-airfoil theory of an efector-flapped wing
section
[AYaAh PAPER 74-1871 A74- 188349
THIB RALLEL SHELLS
Ap alqorithm for rational selection of the
parameters of monlinearly deforwing thin-walled
frapmework elements
. A74~-18645
THEEE DIMENSIONAL BOUMDARY LATER
Three-dimensional compressibie boundary layer flow
over a vawed cone with mass ipnjection
R74-13960
THREE DIMENSIORAL FLOW
Analysis of three-dimensional unsteady flow around
oscillating wings
[AIAL PAPER 74-184) A74-188B38
Three dieensional supersonic flow field analysis
of the B-1 airplane by a finite difference
toechnique and coaparison with experimental data
fAIALR PAPER 74-189) A74~-18877
TEEUST YECTOR CONTROL
STOL tactical aircraft investiqation. Volume 2:
Desiqn compendium
[ aD-767561] N74-13733
STOL tactical aircraft jinvestigqation., TYolume 5:
Flight control technology
IAD=T673641 ¥74=~13735
TILTING EQTORS
¥/5T0L tilt rotor aircraft study, Volume 10:
Performance and stability test of A 1-14,622
Froude scaled Boeinq Vertol model 222 tilt rotor
aircraft (Phase 1}
[HASA=-CR-1146037 W74-13727

A=356

SUBJECT IKDEX

Concepts for a theoretical and experimental study.
of lifting rotor random loads and wvibrations
{the effects of some rotor feedback systams on
rotor-body dynanics), Phase 7-A
[ FASA=CE~114709] N74-14757
TITANIOE ALLOYS
Manufacturing exercise involved in the redesign of
the Hawker Siddeley Trident /tri-det/ fuselage
AT4~-16445
The use of ultra hiqgh strength titabnium alloys in
a ¥/5TOL military aircraft application = The H.
5. A. Harrier
A74=1640U6
B=1 cost/weight trade methodology
LT74=16447
Desiqn and development support for critical
helicopter applications in Ti-6A1-4V alloy

ATa=t6U448
Plat rolled beta titanium alleys for airframe
application
A74=-16449

Applications of the high strenqth alloy
Ti-4al-4Mo-2Sn-0.55i in Buropean aircraft proiects
AT4-1645¢
Pitanioz — The bridge to composites =-=-=- Ffor light
weight/bigh performance aircraft
ATL-16451
Fallure experience with and failure anticipatien
in titanium components
A70=16476
Effects of Ti-6A1-4V alloy metallurgical
structuraes op wltrasonic response characteristics

AT4=-16477
Ultrasonic inspection of titanium airframe
components :
ATU-16479
¥on-destructive inspection of titanium jet engine
disks
A74=-16480
Fondestructive detection of hydrides and
alpba-case inp titanium alloys
AT4=-16482

Hi¢h cycle fatigue properties of titapium in
aircraft application
AT4-16513
Development of cold headable titanium alloys for
the fConcorde' supersonic jet

ATU4=16558
beep hardenable titanium alloys for large airframe
elenents
R74-16559

Dynamic creep of titanius alloy with 1.5 wt % Mn
apd 3% 31 in high-velocity air streams
: A74+16579
Fretting resistant coatings for titaniom alloys
AT4—-16592
Rot-salt stress-corrosion of titaninm alloys as
related to turbine engine operation
A74-16600
Titaniua flamecutting reduces airframe costs
A78-16760
Heat-resistant titanius alloys - Introduction of
the 651 A alloy .
AT4=-17891
Suitability of using titanium pipelines in the
bydraulic systeas of turbine engines
A74-1809¢
TouCcH
Tactile display for aircraft control
[AD=T7677631] R74=-13741
TOWBD BODIRS )
Dynamics of slung bodies utilizing a rotating
vheel for stability
AT4=-18181
A prelininary design of a reamotely-controlled
glider for a long-line operation
[AD=767879) NT4=13744
Performance of a ballute decelerator towed behind
a jet airplane
[NASA-TH-X~-56019 ] N74-18760
TRAILING EDGES
N¥ew investigations for reducing the base drag of
¥ings with a blunt trailing edge --- effects of
splitter plates and splitter wedges on
aercdynanic drag coefficlents
H74-16723



SUBJECT IWDEX

TRAILING-BDGE FLAPS
The jet=flapped wing in ground proximity with
special allowance for large angle of attack and
large jet flap angle
ATH-17221%
TRAINING AIRCHAPT
The ilpha Jet programme
. o A74=-18902
TRAJECTORY ANMALISIS
Decoupling of a class of noniinear systems and its
application to an aircraft control problen
A74-18139
© TRANSPER POBCIIOHS
Analysls and calculation of lightping-induced
voltages in aircraft electrical circuits
[BASA-CR=23049]
TRARSORIC FLIGHT
Transonlc transport Hinqs - Obllque or swept
A74=-170448

R74-14754

TEANSONIC FLOW
Relaxation methods for trahsonic flow about
wing-cvylinder conb1natlons and lifting svept wings
AT4-16951
2 direct method for computing the steady flow at
#ach nanber one past a given wing airfoil -
AT4=16963
calculation of separated f£lows at subsonic and
transonic speeds
AT4=-16965
Development of a method of
discretized-distribution singularities for the
study of compressible and incompressible flows
BTU-16%68
3 relaxation method for calculating transonic
flows with detached bow shocks
A74=-16970
3 method of designing supercritical 1lift preofiles
[ BGLR PAPEE 73=0811] ATuU-17187
Transonic flow about lifting wing-body combinations
[AIAA PAPER 74=-1B5] AT74=18812
similarity parameters and their sensitivity for
transonic airframe exhaust nozzle interactions
[ aD-T7689887] R74-15746
TRANSONIC SPEERD
Transonic single-mode flutter and buffet of a low
aspect ratio wing bhaving a subsonic airfoeil shape
[NASA-TR-D-7306] HT4-14621
A survey of drag prediction technigues applicable
to subsonic and transonic aircraft desigm
! H74=-14711
HFL-10 lifting body £light control system
characteristics and operational experience
( HASA-TH-X-2956] BT74-14753
TRANSONIC ¥IND TUNSELS
Experimental study of the ipternal noise in
indecter driven wipd tumnels
[OHERA, PP HOQ. 1315)
THANSPORT AIRCEAFY
Wing fuselage structural/concept study for a
subsonic transport aircraft

274-18288

[ SAE PAPEE 730868617 A74=17333
Yehicle craslivorthiness --- rotary wing, filxed
wing light and transport aircraft
' B74=17716
Rotary-wing aircraft
- A74~-1B177

T700 aims at low conbat maintenance --- turboskaft
engine for lilltarv transports and helicopters
AT4-18998
Performance character1stics of short haul
transport aircraft intended to operate from
rednced length runways
[CEAHFIELD-RRRO-1B] N79-13T716
The influnence of wing loading on turbofdan powered
STOL transports with and without extetuallv
blewn f£laps
[NaS5a=-CR-23207) ‘N78-13718
wind tunnel investigation of a large-scale 25 deq
swept-wing fet transport model with ap extermal
-blowing triple-slotted flap
[HASA-TH-I-62197] H74-13721
#inimum tife cycle costing for a ¥/5TOL tramsport
{AD-768133) HT4-13740
Bconowmics of air transport =-=-=- direct and indirect
costs
[NASA-2T-F-15249) H74-146B2
The problem of installing a moderh high bypass
endineg ob a twin jet tramsport aircraft
' RT4-14727

A=37

TUEBQJET EPGIHES

compuater progqram to pétforl cost and weiqht

apalysis of transport aircraft., Voluame 1:
Summpary
[ ¥ASA=CR=-132361]) N74=-164762

Compater progqrak to perform cost and weiqht

analysis of transport aircraft., Volume 2:
Technical voluge
[ HASA-CR-1323621 HT4=-14763

TURBINE BLADES
A stody of the dawmageability of turbine blades of
aircraft gas-turbine engines after operational
running in
A7u=-16085
A stydy of the combined vibrations of the
diek=blade systew of a turboprop engine turbine
wheel
AT4~18088
2 £ilm thermocouple vith a platinum electrode for
thermometry of gas torbine engine blades
A74-18686
Life of fatigue cracks on rotor blades of turbises
in qas turbine emngines
[AD=-767947) H74-14447
plade dynamics analysis using NASTRAN --- effects
of blade geometry, temperature gradiepts, and
‘rotational speed
A74-14599
TURBINE ENGINES
2700 aims at lov coebat waintenance «=-=- turboshaft
engine for military transports amd helicopters

AT4-18998
TURSINE WEBEBELS
Statos of the latest turbine disk alloys in the U.S
A74-17890

2 study of the combined wibrations of the
disk-blade system of a turboprop engine turbine
wheel
AT4-18J)88
TURBOCOMPRESSORS
The effect of inlet distortion on the performance
and stability of the low-speed spool of a
turbofan engine
TATAA PAPER 74-234] A74=-18855
The unsteady c¢irculation distributien in rotors
and its application to noise studies
. A7u-18037
TURBOFAN ENGINES
The effect of inlet distortiom on the performance
and stability of the low-speed spool of a
turbofan engine
[ATAR PAPER 7T4-2341 ATH-18855
Developmental design, fabrication, and test of
acoustic suppressors for fans of high bypass
turbefan engines
{ NASA~CHR-233E8]
TURBOJET ERGINES
Problen of adapting an intake to a turboijet engine
for extremely high fligqht Mach nusbers

N74-13724

AT4-17272
Emission of gaseous pollutants by turboiet enqines
= The Olyapus case
A74=-17305
Particle sampling and size analysis in the
edfection zone of the Olyapus et enqgine at
qround level

AT4-17306
Evolution of applications of precision casting in
turboiets .
AT4=17892
Propulsion system installations --- for aircraft
AT74-18179
Nolse qeneration by cvlindrical spoilers immersed
in an air duct --- analysis of acoustic power

output and directivity patterns of noise field
[(AD-767336]) N74-1373C
Tarbojet aircraft eag¢ine test cell pollution
abatement study
{Ab-768287]
Reduction of RO formations by

N74-13957

premixing

R74-14272 |

and performance with
noise source

Sonic inlet poise attenuation
a J=B5 turboiet enqgine as a
[HaSA-TR-X-71889] RT74-14384

The effect of water injectiob on nitric oxide
emissions ¢f a gas turbine combustor burning
ASTH Jet=d fuel

[HASA-TH-X~-2958] N74=14550



TUBBOMACRINERRY

Effect of water inmlection opn nitric oxide
emissions of a qas turbine combustor burning
natural gas fuel
[NASA~TH-XI-2959)

TOBRBOEACHINERY

Erosgion prediction in turbomachinery due to
environsental solid particles
FAIAL PAPER 74=-161 ATL-18732

The spectrus of turbomachine rotor noise caused by
inlet quide vane wakes and atmospheric turbulence

N74-14379

HTU4~14651

TOURBOPEOF ENGINES
A study of the cosbined vibrations of the
disk-blade systea ¢f a turboprop engine turbine

wheel
A74-18088
TOBBOSHAPTS
The T700-GE-700 turboshaft engine progras
[SAE PAPER 739917 A7U-17536

TURBULENCE BFFECIS
Jet noise modeling - Experimental study and models
for the poise and turbulence fields
FAIRA PAPER 74-3]}
TURBOLEET BOONWDARY LAYER
Analysis of flow-reversal delay for a pitching
airfoil
[ATAA PAPER 74-183) ATi-18835
Measurenents of the drag of some characteristic
aircraft excrescences immersed in turbulent
boundazy laryers

ATU-18723

NT4- 14714
TUBBULENT DIFFUSION
Stratosphere contamination by aircraft aad
mathematical meodels

A74-17312
TURBULBNT FLOW
Noise from nonunifors turbulent flows
FATAR PAPER T4-21% ATU~18722

Bepresentation of hot det turbulence by aeans of
its infrared emission
[HASA-TT=-P-15233]

TORBULENT WAEKES

Characteristics of the wake behind a cascade of

airfoils

RTA- 14383

ATa=-1T495
Vortex cases - At a turbulent crossroads ~--
aircraft wakes and legal liability for accidents
A74-18097
Vortexi aqge as a wake turbulence scaling paraseter
[ATAL PAPER T4-26] A79-18745
Comparison of various methods for calculating
profile draq from pressure measurements in the
near wake at subcritical speeds
N74-14721
TURNING PLIGHT
pifferential-turning optimality criteria --- for
ajrcraft pursuit/evaszion situations
TAIAL PAPER 74-231
TE0 DINENSIOMNAL FLOE
Inteqral equatiop methed for calculation of
stbsonic flow past airfoils in a ventilated wind
tunnel = Ceoaparison with RAE high Reynolds
number measurements
[AIAMA PAPER 74-813] 278~ 18764
omparison of various methods for calculating
profile draq from pressure measurements in the
near wake at subcritical speeds

A78=-18737

N74=-14721
THO STAGE TURDINES
The T700=-GE-70{ turboshaft enqine program
[ SAE PAPER 730917) A7T4=17536

U
UH=-1 HELICOPTER
Mador Item Special Study (HISS), AH-1G mast asseably
<=- failure analysals of helicopter antenna sast
asseably
faD=-768764 1
ULTBASONIC TESTS
Effects of Ti-6Al-4Y alloy metallurqical
structures on ultrasonic response characteristics

R74-14782

A74=160477
Ultrasonic inspection of titanium alrframe
coaponents
AT4=16479
¥opdestructive detection of hydrides and
alpha=-case ip titanigme alloys
A Th-16482

A-38

SOBJECT I¥DEX

UESTEADY FLOW

Unsteady lift forces on hiqhly cambered airfoils
moving through a gust
(AXA2 PAPER 74-88) AT4-1BBOT

Analysis of three-dimensional unsteady flow around
oscillating wings
FAIAL PAPER T4-1847) ATU=1B8834

The unsteady circulation distributiom in rotors
and its application to noise studies

B74~-10437
OSER HAKUALS (COMPOTER PROGHARS)

Plotting program for aercdynamic lifting sarcface
theory --- user manual for FORTRAR computer
PLOqran
[NASA-TH-X-62321]

OTILITY AIRCRAPT

Structural analysis of light aircraft using NASTRANW

N70-14594

NT4-14739

v
V/510L AIRCHAFY
The use of ultra high strength titaniom alloys in
a ¥/STOL wmilitary aircraft application - The H.
5. A. BHarrcier
ATG=~16446
¥arch 1971 wind tuonel tesis of the Dorand DH 2011
jet flap rotor, volume *
[ ¥ASA-CRB=-1148693] N7R-13722
¥/STOL tilt rotor aircraft stody. Volume 10:
Performance and stability test of & 1-14,622
froude scaled Boeing VYertol Model 222 tilt rotor
aircraft {(Phase 1)
[NASA-CR-1146031] ) 87513727
Minimum life cycle costing for a V/ST0L tramsport
[2D-7681331] NT4-1274810)
YACUUH NELYING
dircraft components from remelted steels - Desigo
and development
BHi=17887
YARIABLE BASS SYSTENS
Nonstationary vibrations of a rigidly supported
flexible rotor of wvariahle mass
AT4=17851
YEHICLE WHEELS
The flow field and pressure distribution of an
isolated road wheel
f IC-ABRO-72-14]
YELOCITY DISTRIBOTIOQN
Yortex age as a wake turbnlence scaling parameter
[AIAA PAPER 74~-361 AT4-18745
A method of calculating aircraft wake velocity
profiles and comparison with full-scale
experimental measurements
[AIAA PAPER 74-39] A76G-18707
Calculation of the induced velocity field on and
off the wing plane for a svept wing with given
load distribution
[ ARC-R/H=-3725]
YELOCITY MEASUREAENT
3 direct method for calculating flutter speeds
[AIAMA PAPER 78=-27] A74-18675
dircraft velocity measuresment through
radar-altimeter echo: A theoretical ilnvestigation

N70=18706

B70-14766

[SLA-73-669] B70-14119
VERTICAL TAKEOPF AIRCRAP?T
vertical take-off and landing aircraft
AT4=-18178

Ground operation tests of flying test bed for ¥IOL
aircraft at National Aervspace Laboratory
[HAL=-TE=-319)

YERTIGO

orientation-error accidents in reqular Aray UE=-1
aircraft during fiscal yvear 1970: Relative
incidence and cost
[AD-768307]

YHE OMNIHANGE WAYIGATION '

The impact of area navigation on £light control
systens and displays

R74-14764

H75-13782

ATR=17217
YIBRATIOR
Blade dynamics analysis using WASTRAM --- effects
of hlade geometry, temperature gradients, and
rotational speed
. R74-14599
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VYIBEATION DARPINHG
Reduction of vibration and noise generated by
’ planetary ring gears in helicopter aircraft
transmissions
[ASME PAPER 73=-PTG=-111 A74-16979
A study of the combined vibrations of the
disk-blade system of a turboprop engine tarbine
wheel
A74=-18088
Eandom vibration with non-linear damping
A74=-18297
%ethods for reducing vibrations of equipment
pounted on helicopter external stores stations
~==- damping of vertival vibratioms of
wing-mounted stores on AH-1G helicopter
[AD~-768774] B74~184771
In-flight stabilization of externally slung
helicopter loads --- design, development, and
evaluation of candidate stabilizing systems
[AD~-76%063] N74-14774
YIBRATION MODE
L study of the conbined vibrations of the
disk-blade systea of a turboprop engine turbine
wheel
175-18088
Calculation of the dvnamic characteristics of a
helicopter structure by the nethod of branch modes

. a74~-18291
on repetitive flutter calculations is structaral
design '
[AILE PAPER T4-141] AT4=-18789

¥ISCOUS PLOW
talculation of separated flovs at subsonic and
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